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Champion performance in a 
fist-sized pump...sealed by 


THE PROBLEM: 


To seal a rotary pump handling a wide range of fluid viscosities, pressures and temperatures 
[hese pumps are perforn dependably in hundreds from 28" Hg t ind from to 8000 ry I 


inv is ONIY 
problems t 
with low viscosity fluids his particular pump also help y 


carries Underwriter iboratories approval for us¢ exist 


in oil burners or dependable sealing, c's pe for you. Write for 


HMS Oil Seal choset performs effectively OIL SEALS 
OIL SEAL 7R DIVISION 


oF > Bey Ucre 
RAWHIDE 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1237 ELSTON AVENUE ¢ CHICAGO 22, ILLINOIS 





What? Air Automates 
the Extra, Extra-Dry Martini! 


The ready mixed Martini may never Triggering one operation with another and 
come to this but... timing the operating periods—all with air— 
a | ee oe may save the day for you. 


the idea of only 
yours lour-to-o! [he same air involved in the main operat 
ish mixture, the pilot these valves. What's more these valves 
while it gives us to wait out a time delay before operating, oO 
¢ isily create 

sequence oO! timed oj] 


be both operated and sequenced by all ery urn the trick where you wish to avoid electricity, 


conveyor stops, it tr ers the l iit want to stick wit! 


SEQUENCE OF OPERATION 


1. Conveyor indexes, opening cam valve VERMOUTH 
{A). This introduces air to valves (B) and VAT 
(C) which begin timing out. Vermouth is , 
atomized by Vermouth nozzle, cylinder 
expels ao measured amount of gin through 
master valve (D) which has been opened 


by air from the outlet of valve (C). a STRAIGHTWAY 


. Valves (B) and (C) time out and close, =i 3 wht wry 


3-WAY 
stopping liquid flow. NORMALLY OPEN NORMALLY OPEN 
. Conveyor indexes again. 



































114 East Golden Gate «+ Detroit 3, Michigan 


Use Reader Service Card For More Information 





TYPICAL NI-VEE BRONZE PROPERTIES 





TEMPER 
6 to 10 hours 


HIGH STRENGTH PARTS 95° 


\ ame 











_— 


HEAT TREATED 
6 to 10 hours 
1400°F., 

water quench, 
6 to 10 hours 
at 600°F 








~ PRESSURE TIGHT PARTS 


~ 
— 
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SEIZURE RESISTANT BEARINGS 
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TENSILE STRENGTH 


| 


Y.P. 40,000 TEMPER 
Y.P. 30,000 TEMPER 
Y.P. 30,000 TEMPER 
Y.P. 25,000 TEMPER 


Y.P. 18,000 


Y.P. 56,000 HEAT TREATED 
Y.P.22,000 TEMPER | 
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NI-VEE B NI-VEE C NI-VEE D 


S high-performance bronzes 


A, B, D and E) show little tendency 
to dezincify, 
to stress corrosion. All five, of 


irse, have the excellent 


ee 
NI-VEE E 








NI-VEE A 


These versatile Ni- Vee alloys provide a 
range of properties that satisfies the 
requirements of most copper-base castings 


insure top-notch resis- 


general 
corrosion resistance of copper rein- 
nickel 5 


forced by a 5S tin content. 


The chart shows the range of ter Bear in mind that values 
properties of the five Ni-Vee* bro 


and indicates the types of castir 


properties 
taken from the chart are 
In practice, higher values can be 


typical Helpful booklet gives complete 


information on Ni-Vee bronzes 
made with these alloys. obtained. 

‘Engineering Properties and Appli- 

Ni-Vee extras cations of Ni-Vee Bronzes” 


bl yn, charts on de- 


As you can see, you can satisfy the 
a covers 


majority of your specifications fo 


from 
Ni-Vee 
mechan 


quality copper-base castings 
among these five versatile 
materials. Their “As Cast” 
ical properties — especially yield 
strength —surpass those of compara- 
ble G and leaded bronzes and red 
brasses. 

The chart also shows what simple 


heat treatment does to step up their 


, . : bles of co ositic 
You can expect superior perform * tf compositl 
ance from all five Ni-Vee bronzes 
For example. Ni-Vee B, C, D, and E 


can be used for 


formation, friction, fatigue, elevated 
temperature service, electrical resis- 
the leaded group tivity, wear and other engineering 
castings of all three classifications 
shown. Ni-Vee A provides extrem: 
strength. Ni-Vee E gives you 


exX- 
treme resistance against galling or THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street sO. New York 5, N. Y. 
INCO 


data. Write for your copy today. 


seizure. The low zinc group (Ni-Vee 


NI-VEE BRONZES 


NICKEL ALLOYS PERFORM BETTER LONGER 
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TRANSMISSIBILITY IN %& 
OF IMPRESSED AMPLITUDE 


FREQUENCY INC. PS 


Transmissibility curve for new Lord BTR 
Mountings exhibits no discontinuities. Above 
550 c.p.s., transmissibility is below 1%. 


LOAD IN POUNDS 


DEFLECTION IN INCHES 


Non-linear axial and radial load-deflection 
curves show smoothly increasing shock ab- 
sorption characteristics of BTR Mountings. 


new LORD BTR mountings 
for airborne electronic equipment 


rie of vibratior ontrol mour nes tor the 


@ provide excellent 
all-attitude 
vibration control 


@ withstand extreme 
environmental 


ry? tli conditions 
1 three basic size HTO, HT1 
inds per mounting 
r hole configurations provide 
eability in standard n 
on the new BTR 
| engineer, or contact the Home Office, Erie, Pa. 
FIELD ENGINEERING OFFICES of bonded 


AYTON, OHIO - BAidwin 4-8 rubber 


( itary equipment ; 
a designers 

Mountings, consult your 

and producers 





products 
since 1924 


LORD MANUFACTURING COMPANY -; ERIE, PA. 
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NEW VALVE FOR THE 


OricinaL Eouipment Market 


250 P.S. 1. four-way air valves in 4%, % and % inch pipe sizes. 


ur proven air valve 


LOW PRICE (tc 2240/2) 
FACE LIFT (“4 


reason ) 


lored to th 
Manufacturers 


en $s bstant 


- Warksdale valves 


5125 ALCOA AVENUE e LOS ANGELES 58 . CALIFORNIA 
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EAL) 


LEAKPROOF suea 
$75.00 


List Price® for a 4" 
4-way incl. Solenoid 











*3-way, shut-off and 
smaller sizes are com- 
parably less. All 
prices less the usual 
trade and quantity 
discounts. 


WHERE 


Thread 
rolling 
machines 


WHY 





Lapped sealing surfaces seal 
tight indefinitely as a re- 
sult of wear compensation 


Hol ling position 
(leakproof ) 


Oil gets contami- 
nated by scale in 
castings (not criti- 
cal to dirt) reduced 
maintenance 


Sealing surfaces in constant, 
intimate contact, dirt can't 
lock valving members- 
saves coil burn-out 


Pressure 
testing in 
automotive 
production 


(Leakproof) ... as 
versus spool valves 
which cause over- 
demand on 
hydraulic system 


Hydraulic 
work feed 
apparatus 


Positive shut off of internal 
port to port leakage and of 
course, no external leakage 


Saving auxiliary equipment 
such as pilot operated 
check valves 


Maintaining safe 
chucking holding pressure 

& clamping (leakproof ) 

Quick action (high 


flow capacity ) 


Machine tool 


No spools or poppets ot 


structing full, round flow 
passages 


) 
Automatic 


door openers 





Shear-Seal valves have full 
flow, are leakproof, not 
sensitive to dirt 


Better performance 


Solenoid 
controlled .. “ 

Lower manufac- ' 
hydraulic 

turing costs 
system on ' 
machine you 
build 


Low priced, less auxiliary 
' equipment and labor cost 
Valves don't stick, saving 
coil burn-our; stay leak- 
1 proof indefinitely, seals are 
' wear compensating 


Reduce service 
problems 


i 
' 
‘ 
' 
a. 


Vd “i 


j 


CONTROL VALVE 
DIVISION 


arksdale valves 


5125 ALCOA AVENUE LOS ANGELES 58 CALIFORNIA 


Apri 
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Interesting to Note .. . . (continved) 


Harbor was attacked, our Malayan rubber 

ind synthetic rubber became front-page nev 
Rubber today, natural or svnthetic, still pl 

portant part i ily lives. Whether in the forn 

cushion for bearings ee pag rv a bladder 

enough to raise the sunken Andre oria, we'll 


ind more ¢ mers through 


No Time to Eat 


Ask the 
few could corr 
the world-1 
gambler 
of the 


The Great Stone Faces 


Too little of viliza » lasts int tomorrow 


trangely the enemy of Gutzon Borglum 


Successful Failures 





— 
Mey 


“ae 
“ 


a ae, 


ote 


Hut moves... 


imken-Detroit Brakes 
can stop it! 


the versatile 


DLM BRAKE 


dependability! 


The revolutionary DLM brake will serve effec- 
tively with a variety of equipment. It has already 
proved its value as a control or parking brake, and 
is used in various sizes on trucks, busses, machin- 
ery, farm equipment, cranes, shovels, hoists, golf 
buggies, lift trucks. 

Highly Efficient! The DLM brake is basically a 
self-energizing two-shoe brake in which both shoes 
are more efficiently utilized to produce the same 
amount of work—give equal forward and reverse 


Another Produc 0%, . 


ROCKWELL 





For every industrial, agricultural or automotive 


S 


application where braking is required! 


torque output, regardless of drum rotation. 
Simpler! Only 8 parts, with interchangeable shoes 
and springs. Lubrication is not required. No inter- 
nal adjustment necessary. Enclosed design guards 
against entrance ol foreign matter and requires 
only a minimum of maintenance. 

Lighter! More Payload Advantages! Improved 
Timken-Detroit design using lightweight fabri- 
cated steel shoes and brake supports saves many 
pounds over heavier, more costly brakes. 


Rockwell Spring 
and Axle Co. 





BRAKE DIVISION 
Ashtabula, Ohio 


A 
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spacemaker cylinder 


uality Engineered 


to give quality results 


You get more—much more—when you specify 
and use any of T-]'s complete line of 
Spacemaker cylinders. The Spacemaker is 
engineered to give you better, more accurate, 
and longer service—offers, exclusively, many 
extras... that are STANDARD. 

AT NO EXTRA COST! 


Designed to eliminate tie-rods, providing 
greater strength 
manhours and costs in all push-pull-litt 
operations. OFF SHELF DELIVERY in a wide 
range of styles and capacities, with 64,000 
combinations. Write for catalog SM 56-2 
with complete engineering details 

rhe Tomkins-Johnson Co., Jac 


Saves space reduces 


kson, Mic h 


@)) TOMKINS-JOHNSON 


TORS AIR AND WYDR TUINDERS CUTTERS CLrNCHOR 


SEE US AT BOOTH 1423 
A. S. T. E. SHOW 


Product Eng Use 


neernng 


with Extras... 
at No Extra Cost! 


METAL PISTON ROD SCRAPER 
Standard at No Extra 
Cost! 


NEW 
AIR . 


Cost! 


“SUPER™ 


Stondard 


CUSHION FOR 
at No Extra 


CHROME PLATED CYLINDER 
BORES AND PISTON RODS 
Standard at No Extra 


Los? 


ONE PIECE PISTON Stand 


ard at No Extra Cost! 


Reader Service Card For Mor 


NEW “SELF-ALIGNING MAS 
TER CUSHION FOR HYDRAULIC 
USE Standard at No Extr 
Cost! 


NO TIE-RODS TO STRETCH 


Stendord at No Extra Cost! 


STREAMLINED DESIGN Oo 
750 PS 


at Ne 


Pressure t 
ps Ste 


owtod 


dard Extra Cost 


FORGED SOLID STEEL HEADS 


sandord at No Extra Cost 


Information 





Here’s the new nylon idling cam produced by 
Chicago Molded for 


Many 


equipped with latest-type 


photo 


1 fast 


by Chicago 
Molded for Hollev offers less friction, and resists 
of 


This nvlon fast-idle cam mad 


wear better than cams low carbon steel 


Furthermore. injection-molding it of nylon elim 


inates three operations — hardening, stamping 


assembly at production savings of more than 
hit, percent 

Holley is able to change the cam design with- 
out obsoleting the entire mold. That's because 
Chicago Molded designed a unique multiple 
cavity mold made with removable sections. This 
permits easy changes in the number and sizes 


of the ratchets with very little expense, when 


Reader Service Card For More 


Use 


Holley Carburetor 


Nylon replaces metal 


in automotive cam... 
eliminates 3 operations, 


cuts costs more than 50° 


of Ford Motor 


Hi 


and Edsel are 


carburetors 


models rcury 
In inset 
how the molded 


choke housing has ¢ 


die cam as a 


the basic part is redesigned 


Designing and making molds that cut costs 
specialty 
Why not 
fol 
the 


und allow tor low-cost change s isa 


of Chicago Molded’s engineering staff 


Ask 


a tree subscription to Plastics Progress 


find out if they can cut your costs? too 


data-packed magazine on new developments 


in plastics. Write 


CHICAGO MOLDED 


PRODUCTS CORPORATION 
1032 North Kolmar Avenve, Chicago 51, Illinois 


Information 





SELF-ALIGNMENT iS assurec 

because the lubricated, spher 

cal outer ring is free to align lust and 
in any direction. Full load ca 

pacity is always maintained re 

gardiess of shaft deflection or 

misalignment 


velt- aligning 


< 


% 
» 
% 


in, dirt out of these 


7 compensate for supports and shafts that mis- oo 


eet 
2 
align in service for unavoidable inaccuracies . L 
£ » f. 
in mounting—Link-Belt offers self-alignment in : . 
ball bearings. And to protect that vital feature 


4 > 
“Cag 
against dust and dirt, Link-Belt provides effective 


Self-alignment is standard throughout industry's self-aligning 
most complete line of ball and roller bearings evel | relate! Prelit -t¢ bearings 


pillow blocks and flange, flange cartridge, cartridge 
and take-up units. Ask any one of 40 Link-Belt LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago | 
DEE To Serve Industry There Are Link-Belt Plants, Salos Offices, Stock 
offices for Book 2550 4,338-A Carrying Foctory Branch Stores ond Distributors in All Principal 
Cities. Export Office: New York 7; Canado, Scarboro (Toronto 13); 
Australia, Marrickville (Sydney), N.S.W.; South Africa, Springs. 
representatives Throvghout the World 


seals that align along with rolling elements 
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Excellent Machinability of Magnesium 
Cuts Production Costs 


Easy machining means faster machining, less wear on tools, lower costs 


finding it more 
consider pro 
sts when the Vv re St lecting 
Magnesium alloys offer much 

mies in this respect. In 
r structural metals ar 


| y to work with in 


mph 


racteristics of m 


S$ permit mac hining opera 


high spec ds usually 


»btainable spec ds of 


MAXIMUM OPERATING SPEEDS of automatic 


machine tools can be utilized in machining 


magnesium. 


cutting 
maknesium is equ 


tippe d tools 


tole! 


which il] ws 


h indling ot large 


lightne ss 
parts 
icteristics 


mia hining char 
ibstantial 


Savings in pr 


TURNING AND BORING. A wice range of 


cutting spec ds, feeds and de pths ot cut 


are possible in turning and boring mag 
Rough vary trom 900) 
fpm, 0.100 ipr and 0.800” in depth to 
5,000 fpm, 0.010 ipr and 0.150” deep 
300 tpm 
5 000 


nesium cuts 


Finish cuts may vary from 
0.100 inches to 


ind 0.050 inches 


0.025 Ipt ind 
fpm 0.003 ip 


outst inding mat hining 


MILLING. The 


characteristics of magnesium can be 


used to full advantage 


He iV) 


9 OOO 


In} milling opel 


itions feeds and milling speeds 


ip to 


fpm remove the 


with excellent surface 


spe eds ( t 


DRILLING. The 
standard drilling 
utilized to the fullest 
ommercial 
metals are 75 to 400 fpm 
2 000 


maximum 
equipment can be 
extent Speeds 
used in ¢ other 


shops on 
spe eds 


but 
used with 


up to tpm can be 


magnesium. 


SAWING. Magnesium is readily cut with 
band 


Saws 


circular, hand or power hack 


Because of the low cutting 


nres 
pI 
sure, larger cuts can be taken per tooth 
with other metals 


than are possible 


AUTOMATIC SCREW MACHINE WORK. [x 
truded magnesium screw machine stock 
1S available in ill nd 


apes. It lly « 


Common SiZes 


sts less on 


steel 
ts feeds ; 
r than 
Magnesium 
vhicl] lowers 


uch | 
] 


machine qaow 


It is often possible to redu 


because of the low power consumption 
the high feeds and speeds and the ex 
cellent surface finishes that result fr 
light weight 
the metal exerts less wear on spindles 
belts and motors 


qui k ( hange s ot 


using magnesium. The 


( spe Cl lly 


} 
specd ire Wiv 
t 


TAPPING AND THREADING. Thi! 
vhich are not held to close toler: 


may be alloys 


with standard may be 
rate 


tapped in magnesium 
Threads 


in magnesium alloys at the 


taps 
} 


chnasea 


t 1.000 teet per minute 


GRINDING AND POLISHING. Finish grind 


f magnesium is often unnecessary 


ne 


inasmuch as finishing cuts give ex 


tremely accurate and smooth surfaces 


R yugh 


howe vel 


( le an-up and 


grinding, 
foundry 
flash from clic casting 


i surtaces of any cle sire d qi 


to obtain on 


re gularitic Ss are 


magnesium i! 
] }:1 
removed readll\ 


High lustre 


plate d or use 


Pp lishing operations. 
1 artic le s to be 
rative 


buffing 


surtaces or | 


purposes can be p! 


tther machining operati 
s shaping and planing, re 
rl ind filing the idy i 


pay off in 


Oring 


nesium ilse 


I 


ister production lower costs ar 


] weal Thousands of metalw 


ps are efficiently and safely) 
every day 


1 
+} 


th magnesium 
magnesium for 


ure W rking with 


if 





RELATIVE 


METAL POWER REQUIREMENT 





magnesium 1.0 
cast aluminum 1.8 
brass .. 2.3 
cast iron 3.5 
rolled aluminum 5.0 


mild steel 6.3 





RELATIVE POWER 
ferent 


required to machine dif- 
under the 
shown by this 


power required). 


metals conditions is 


(1.0 


same 


comparison lowest 


MACHINING MAGNESIUM, a 60-page handbook, discusses all methods of 
machining mentioned above. Also includes tables on speed, feed and 
depths of cut, basic information on magnesium properties, tool design and 
safe procedures. For your copy, contact the nearest Dow office or write THE 
DOW CHEMICAL COMPANY, Midland, Michigan, Department MA 1453V. 


YOU CAN DEPEND ON 
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Save 27% or more in cosi... 


JOB RATED, MODEL" J” 


SEVERE MODERATE YOU SAVE THIS "| IN 
OPERATING OPERATING PRICE OVER STANDARD 
CONDITION CONDITION y PS! CYLINDERS 


Not Available ir 


2000-3000 PSI 










with seals, design, and safety 
factors as the famous Miller “Power-Packed” 
Model “H” Line for 3000-5000 psi service. 


wv 
SEAL FAILURE MEANS CYLINDER FAILURE! 


1. No seal made of synthetic rubber is compatible with even 50°, of available, 
commercial, petroleum base hydraulic fluids. 


MILLER Uses All Teflon* Seals to Eliminate External Oil Leakage because 


Teflon is impervious to all known hydraulic fluids, even fire-resistant types. 


TEFLON SHEF SEAL TEFLON Seals On Piston Rod TEFLON Seals On Ball Check 
At Tubing Ends And Bushing And Adjusting Screw 


No blind assembly. Is Teflon rod flange seal re- Non-protruding, self- 
Shear-proof quires no adjustment locking, cushion adjust- 
Heat-proof Teflon bushing seal is ing screw interchange- 
Extrusion-proof shearproof. Teflon wiper able with ball check 
Fluid-proof keeps dirt out. for easy access 


MILLER Uses Resin-lmpregnated Leather Piston Cup Seals because 
they are compatible with petroleum base fluids and some fire- 
resistant types. Teflon cups available at small extra cost. 


2. Nicked or scored piston rods cause seal failure 


MILLER Uses Case-Hardened Chrome-Plated Piston Rods 
because they prevent nicks, scoring and rust. 





SHEAR PROOF OTHER MILLER QUALITY FEATURES 
HEAT PROOF © Rust-Resistant Surfaces 


EXTRUSION PROOF ® Interchangeable, Space-Saving Square, 
FLUID PROOF 4-Tie-Rod Design 2002-04 N. Hawthorne Ave., Melrose Park, Illinois 


Py Teflon Pressure Energared rm ® Precision Honed Borrels 


Hydraulic Cylinder 











Tubing End Seai 


NOW standard hand socket wrench | 
or nut-runner 


drives THREAD CUTTING FASTE 


ast or cold-forged name plates, emblems and 


DOT's hex-h T.C.F. can be used in 
lire a sprin up fastener (with inte- 


9 contoured surfaces 


1 studs, even those that are chrome 
omodates itself to any angle 


1 with a pre-assembled 


he sealer precedes the fastener . 
mm 
by the thread-cutting process a 
} , ae 
yut sealer, to fit ] 


11MecnNsioOnNns 4 


@ tow cost 

@ RE-USABLE 

@ SELF-LOCKING 

@ VIBRATION-PROOF 
@ SPRING TAKE-UP 


@ CONFORMS TO 
CURVES AND ANGLES 
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HOW TO SOLVE 


PRODUCT DESIGN PROBLEMS WITH 6 SILICONE IDEAS 


Problem: Orga: 
SE-555 . fure extremes 
Set 800°, a cannot be 
ubber ubber 
555 1900 psi Organic 300 Ib/in Solution: Replace with SE-555—silicone rubber with tear 
ko Zz Rubber Ez and tensile strength comparable to organic rubber 
_ 600° 1 


¥ strength doubl 
Typical ; tive ty} 
Silicone Typical c ‘ 


850 psi Silicone 
250° 


trength 


Typical 
Silicone 
60 Ib/in 


ia 


Tensile Strength Elongation Tear Strength 


SLUVd YIGGNY HiONIYALS HOIH 


























" ++F PS? eee 5 f 








i? 
| 





A A 
i Solution: Wire insulated with G-E silicone rubber 





INSYLATION BRAID 
SILICONE TEXTILE | ed t | Cs 
RVEBER GLASS 
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Problem 


Solution: Special paints made with G-E silicones 


SINIVd JUNLVAIdWIL HOIH 


on steel coated with an alkyd alum 
finish, subjected to 1000°F for 2 | 


Write for more information... Section 06A3, Silicone Products Dept 
General Eiectric Company, Waterford 
Please 


Name 


GENERAL @@ ELECTRIC 


Company 
Silicone Products Department, Waterford, New York 


Address 


City Zone 





120,000 of these 
detonator plugs = — 


egual 


one 73 Ib. 


The precision pigmy component weighs less than %» of a gram and is an 
important part of a delicate detonator assembly. The 73-lb. bumper strip 
is a protective part of a “Dodgem” car in amusement parks. 


Big difference in size and application? Sure, but Ohio Rubber is recognized 
as a producer of “customeered” parts made from rubber, synthetic rubber, 
silicone rubber, polyurethane, and flexible vinyl, in all sizes, for any appli- 
cation, and whether molded, extruded, or bonded to metal 


From design through electronically controlled compound mixing and pro- 
duction facilities in four plants, Ohio Rubber’s integrated set-up is prepared 
to handle your most exacting rubber and vinyl component requirements. Let 
ORCO engineers help on your next problem. See how OrcO CUSTOMEERING 
can work to your greater advantage. 


| 


' 


| 
| 
| 
L 


Send for 

free booklet 
“Component 
CUSTOMEERING 
rubber and 
vinyl parts.” 


THE OHIO RUBBER COMPANY 





A Division of The Eagle-Picher Company 
Willoughby, Ohio 
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. re a ' 
SELF-LUBRICATING 
Nae EY 


prove a match for top payloads 
on ATHEY Rear Dump Trailers 


e proven 


Contact \ 
lecsior 
aesigt 


complete 


and bushin 


ne pica 
free. Look for him in your telep! 
OILITE” or write direct to Dept 

the most trusted name in powder metallurgy 


AMPLEX DIVISION 


CHRYSLER CORPORATION, DETROIT 31, MICHIGAN 
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LAM high-torque low-current DC motor 
covers extended range of output speeds 


The new Cramer Type 800 direct current motor 
offers an unusually wide range of output speeds, 
coupled with low current drain, high torque, high 
efficiency, and excellent speed stability. These features 
make it the ideal choice for timing devices, remote 


control equipment, recorders, signalling equipment, 
communications gear, displays, flashers, chart trans- 


ports, and many other products. 


Wide Performance Range 


Depending on requirements of speed, torque, 
and voltage, the rotor is wound to produce a 
basic motor speed of 960 to 3000 rpm. A gear 
train then reduces this to the speed required 
at the output shaft. Low rotor speeds result in 
lower current drain at all speed-torque com- 
binations, but limit the torque available at the 
higher output speeds. Higher rotor speeds re- 
quire a somewhat higher input current, but 
greatly increase the torque available at the 
higher output speeds. 

The Table at lower right illustrates this flexi- 
bility of design, with a few examples from the 
virtually unlimited range of performance charac- 
teristics which it provides. Where very low input 
current is required, and the supply voltage does 
not exceed 12 volts, the use of the low-speed 
rotor will provide 30 oz. in. at speeds below 
3 rpm and 0.5 oz. in. at 200 rpm. The higher 
speed rotors meet the requirements of higher 
input voltages, and provide greatly increased 
torque at the higher output speeds with only a 
moderate increase in current drain. The high- 
torque motor has the additional advantage of 
speed stability within 10% from no-load to full- 
load, at speeds below 5 rpm. 

The examples given in the Table are for illus- 
tration only. By correct choice of rotor winding 
and gear ratio, an unlimited number of operat- 
ing specifications can be established throughout 
the entire range shown. The motor is also avail- 
able without gear train, for output torques of 
0.1 to 0.6 oz. in. at speeds up to 3000 rpm. 


Specifications 
SPEEDS 2 rpd to 900 rpm with gear train, 960 rpm 
to 3000 rpm without gear train. 


TORQUE 0.1 to 0.6 oz. in. without gear train, and 
to 30 oz. in. with gear train 


CURRENT DRAIN as low as 30 milliamperes, de- 
pending on voltage, load and speed 


VOLTAGES from 3 to 30 volts DC 


REVERSING OPERATION with negligible speed dif- 
ference, because of special motor design. 


GEARS precision-hobbed throughout, totally en- 
closed and with sealed-in lubricant. 
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Type 800 DC motor with standard gear 


train — shown 50 


Oversize 





OUTPUT 
SPEEDS 
WITH 
GEAR 
TRAINS 


960 RPM ROTOR 
LOW INPUT CURRENT 
(3 to 12 volts DC) 


INPUT 
VOLT- 
AMPERES 


OUTPUT 
TORQUE 
OZ. IN 


3000 RPM ROTOR 
HIGH OUTPUT TORQUE 
(3 to 30 volts DC) 


INPUT 
VOLT 
AMPERES 


OUTPUT 
TORQUE 
OZ. IN 





2 rpd 
1/6 rpm 
3 rpm 
10 rpm 
rpm 
rpm 

80 rpm 
200 rpm 


900 rpm 











90 





30 
30 
30 


21 





Typical Performance of Type 800 DC Motors for 
Minimum Input Current or Maximum Output Torque 


For your free « opy of informative Bulletin PB-800, write: 


CRAMER CONTROLS 


CORPORATION 


More Information 


Box 7, Centerbrook, Connecticut 
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Spring shape and performance— 





\ or what does Spring Index mean? 


~ 


One man distributes his 150 lbs. over a lean 6 ft 
frame; another packs the same avoirdupois within 
stocky 5 ft in ight. In 
expressed as 
spring, it’s a 

illustration sho 
ame deflection—0 


But in shape they range from the long thin spring at 


Associated Spring Corporation General Offices: Bristol, Connecticut 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y Raymond Manufacturing Division, ( 
B-G-R Division, Plymouth and Ann Arbor, Mich Ohio Division, Dayton. Ohio 

Gibson Division, Chicago 14, |! F. N. Manross and Sons Division, Brist 
Milwaukee Division, Milwaukee, Wi: San Francisco Sales Office, Saratoga. ( 


Canadian Subsidiary: The Wallace Barnes Co., Ltd., Hamilton, Ontario and Montreal, Quebex 
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Needle-proportioned rollers provid 


large contact area in minimun 


cross section 








SPHERICAL ROLLER 
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By Every Measure... Ideal 


For Compact Thrust Applications 


Whether you gauge its va ( yactness, high 
high thrust capacity, or low unit cost, you will find the 
‘ 
tc 


riction efficic 
Needle Thrust Bearing measures up ide¢ » your needs 
[his needle-type bearing is designed specifically for thr 
It ma run directly on adjacent hardened anc 
surfaces or on standard thrust races. Used ¢ 
Torrington radial type Nee« ngs, the Needle Thrust Bear 

uding steering gears, hydraulic pumy 


restricted space 
alone, or in combinatior 


wide use in many application 
tractor bolsters, bevel and worm gear boxes, governors, outboard motors 
2-cycle engines, washing machines, power tools, torque converters 
automatic transmissions 

For engineering information and assistance in design, please call uy 
the services of Torrington’s Engineering Department. The Torrington 


Company, Torrington, Conn.—and South Bend 21, Ind. 


TORRINGTON BEARINGS 


d Distributors in Pri ! Cities of United States and 


sign, | 


District Offices an 


CYLINDRICAL ROLLER + BALL NEEDLE ROLLERS THRUST 


\ 


ird For More Intormation 











Temperature Indicating 
Regulator 


A Versatile Control! for hun- 
dreds of applications. Has big 
4” easy to read dial thermom- 
eter. Gives visual proof of 
constant temperature control. 
Helps to accurately odjust the 
regulator. A feature origi- 
nated by Powers in 1930. 


Simplest, Reliable 


TEMPERATURE CONTROL 


made for: Many Industrial 
Processes, Heat Exchangers, 
Air Compressors, Diesel 
Engines, Fuel and Crude Oil 
Heaters and Treaters. 


SELF OPERATING 


WHY POWERS No. 11 REGULATORS 
Give BETTER CONTROL and Last Longer 


Check these QUALITY Features — 


Bellows has 50% more power than used in ma- 
jority of other regulators. Its durable 2 ply con- 
struction outlasts ordinary single ply types. 
Powers New 590 LONG-LIFE Valve Packing marks 
an important milestone in the reduction of main- 
tenance and prevention of leakage. It has an ex- 
tremely low friction factor and outlasts others by 
a big margin. 

60° F. temperature ranges. Control system is sen- 
sitive to temperature changes within 1 to 2° F. 


| 


; 
if 
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Valve Stem Lubricator with sili- , / 
cone grease aids easy movement of 

highly polished stainless steel 
valve stem. 


ail 


Balanced 
(Double Seat) 
Valve 


vi Vv 


Controls 
Flow of 
Steam, Water 
or Gas 


LD 


y 
EASY TO INSTALL bronze union connec- 


— tions for single and double seat valves thru 
lil 2” save installation time and labor. 








(c44r) 


Above: Flanged Iren Body 
Valve with Double 
Seat for sizes above 2’ 


Use Powers 65 years of experience and engineering know-how 
to help you select the right type temps tor and right 


‘ 
size valve. From our la 


rature reguli 
complete line of self op: 

and air operated temperature controlle: 

you can be sure of getting the control Call our nearest off 


best suited for your requirements. at 3400 Oakton St 


Powers offers NATIONWIDE SERVICE in over 85 cities in the U.S. end Conede 
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For whatever you make... 


NAX HIGH-TENSILE STEEL 
MEANS LIGHTER WEIGHT 


WITH LONGER LIFE 
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Light weight and shallow draft make the ideal com- 
mercial river barge. Thanks to the inherent qualities 
of N-A-X HIGH-TENSILE steel, this river barge designed 
and built by Nashville Bridge Company, Nashville, 
Tennessee, offers a weight reduction in excess of 10°; 


Check These Important Advantages for Your Job: 
The N-A-X HIGH-STRENGTH steels—both N-A-X HIGH- 
TENSILE and N-A-X FINEGRAIN—compared with carbon 
steel, are 50% stronger e have high fatigue life with 
great toughness e are cold formed readily into diffi- 


cult stampings e are stable against aging e hi 
greater resistance to abrasion e readily welded 
by any process e offer greater paint adhesion e 
polish to a high luster at minimum cost. 


ive 


over mild carbon steel—plus longer life and increased é 
payload capacity with shallower draft. — 
Operators like the way weight-saving N-A-X HIGH- 
TENSILE improves barge towing efficiency—less draft 
when loaded; less dead weight to pull when empty. 
That means savings on operating costs all the time. 
And, again thanks to N-A-X HIGH-TENSILE, barge oper- 
ators get more resistance to corrosion. For this 
manufacturing job, like so many others, N-A-X HIGH- 
TENSILE steel provides desirable lightness with greater 
durability and strength. 


Although N-A-X FINEGRAIN’S resistance to normal at- 
mospheric corrosion is twice that of carbon steel, N-A-X 
HIGH-TENSILE is recommended where resistance to 
extreme atmospheric corrosion is important. 


For whatever you make, from steel shop boxes to st 
river barges, with N-A-X HIGH-STRENGTH steels you 
can design longer life, and/or less weight and economy 
into your products. Let us show you how. 


N-A-X Alloy Sales Division, Dept. C-2 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan . Division of 


NATIONAL STEEL CORPORATION 


N-A-X Alloy Sales Div., Dept. C-2 
Great Lakes Steel Corp., Detroit 29, Michigan 


Please send me 12-pag« 


N-A-X HIGH-STRENGTH 


Name 


- Company 
. > 

This barge, built by Nashville Bridge Company, hauls hot asphalt 
between Baton Rouge and other points along the Mississippi- 
Ohio River system. Both the barge hull and the cargo tanks are 
made of N-A-X HIGH-TENSILE. Weight reduction: in excess of 10% 
compared with mild carbon steel. 
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ELLIOTT C-W PROTECTED MOTORS 








THESE DESIGN FEATURES ASSURE PROTECTION, DEPENDABILITY, LONG LIFE . . . 


The extra dielectric strength, 
mechanical toughness, and re 
sistance to moisture and corro 
sion of Elliott C-W coil insulation 
materials gives added depend 
ability. 





these compact designs provide 
EXCEPTIONAL protection 


DEPENDABLE operation 
SIMPLIFIED maintenance 


The enclosure of the Elliott C-W “dripproof-protected”’ motor 
provides a high degree of protection. Cooling air inlets and out- 
lets are so located that the motor is not only completely drip- 
proof, but essentially splashproof as well. 

Frames, end brackets, and conduit boxes are made of high- 
strength cast iron, capable of withstanding considerable 
mechanical abuse. Motor life is prolonged and greater depend- 
ability assured by the use of the most 


modern synthetic insulating materials. 


Where maximum protection is required, 
totally- 


é 


signs are available. 


enclosed or explosion- proof de- 


ELLIOTT Company 


CROCKER-WHEELER PLANT, Jeannette, Pennsylvania 


New grease fiushes old The mechanical design in 
through bearing and out drain cludes long bracket fits, sturdy 
Inner grease reservoir and inner feet, which are cast integra 
cap guard against rust or cor with the frame, handy bracket 
rosion of bearing. Preiubricated knock-off lugs, :arge conduit 
cartridge-type bearing optional, boxes for easy wiring. 





WHAT THE DESIGNER CONCEIVES... ALUMINUM ACHIEVES 


ALUMINUM’S PRESENT WIDE USE and its increasing impor- 
tance in all types of fabricating are helping create advanced 
concepts throughout the fields of metalworking and design. 


For screw machine production in particular, aluminum 
machining has pointed the way to new, better and faster 
methods of parts production for all ferrous and non-ferrous 
metals. For example—thanks to aluminum—speeds of equip- 
ment are common today which a few years ago would have 
appeared almost unbelievable. 


What are the advantages of screw machine production? 
To help designers make full use of up-to-date developments, 
the following checklist presents 12 advant-~es of modern 
screw machine production: 


1. Starting material is a wrought product which gives high 
properties in the finished part. 


2. Vet 


y fine threads possible—as well as accurate threading. 


3. Excellent finishing possibilities—anodizing, etching, 
buffing, etc. As-machined finish gives very fine surface. 


4. Closer tolerances and more intricate parts possible than 
with other methods. Mating parts match better. 


§S. Excellent concentricity is guaranteed. 
6. Fewer rejects for porosity when compared to a cast part. 


7. Lower costs for production tooling, dies, set-up; faster 
delivery of finished parts possible due to fast availabil- 
ity of tooling, speed of set-up. 


Modification of parts in production easier and less costly. 


Wide range of equipment and facilities available 
throughout the country 


10. Fewer secondary operations necessary; possible to avoid 
secondary finishing by using the as-machined surface. 
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11. Lower costs for actual production due to high rates of 
production with available new equipment. 


12. Lower costs for finished parts due to competitive pric- 


ing among large number of suppliers. 


ALUMINUM IN SCREW MACHINE PRODUCTION offers design- 
ers more useful properties than any other metal. Check this 
list of 12 aluminum advantages: 


1. Light weight—moving parts present less resistance to 
applied force, wear less; chips float out of recesses bet- 
ter for cleaning finished parts. Easier handling of raw 
material in plant, lower freight costs on finished parts. 
Non-magnetic. 

Corrosion resistant —can often eliminate finishing, 
Non-sparking 

Lower raw material cost per part. 
Greater conductivity —helps dissipate machining heat 


Some alloys less susceptible to radiation absorption. 


See “MAVERICK”, 


More alloys available than some 


a particular alloy to be related t 
Less price fluctuation on r: 


Stock readily available 


stocked at distributors thr 


New procedures in producit 
stock now give greater t 
New pr cesses such is E 
Coating also have overcon 


ing and binding 


Technical literature for 
available 


For further information and 
Kaiser Aluminum sales office o1 
telephone directory. Kaiser Alum 
Inc., Executive Office, Kaiser Bldg 
General Sales Office, Palmolive Bldg 


Sunday Evenings, ABC-TV Network. Consult y 


For The Competitve Edge, Go Aluminum 


KAISER 


ALUMINUM 


THE BRIGHT STAR OF METALS 
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Republic 
Stainless Steel 
Circles the World 


When “Explorer I’ was successfully placed in orbit by the U.S. 
Army from Cape Canaveral on January 31, a new era was opened 


for the use of Republic ENDURO*® Stainless Steel. 


Vital instruments in the nose section of the satellite are protected 
by a cone of stainless steel produced by Republic. This nose cone 
was fabricated from Type 430 by The Lodge and Shipley Com- 
pany, Cincinnati, Ohio, using the Floturn Process. By flow-turning, 
the wall thickness of the cone can be increased in specific areas to 


comply with design requirements of high temperatures or stresses. 


Stainless Steel is highly ductile. It is readily formed into desired 
shapes by cold-forming, drawing, and bending operations. It pro- 
vides low thermal expansion and is highly resistant to atmospheric 


corrosion, erosion, and oxidation at high temperatures. 


Republic is the world’s largest producer of stainless, heat-resist- 
ing, and alloy steels. As rapid developments in the fields of super- 
sonic aircraft and missiles increase demand for these high-strength, 
select formula steels, Republic is keeping pace through research 


and new production facilities. 


Our metallurgists and engineers are always available, without 
obligation, to work with your personnel in using Republic Stain- 


less Steels, Heat-Resisting Steels, Alloy Steels, and Titanium to 


best advantage. Check and mail the coupon if you would like a 


Republic specialist to call at your plant. 


Official U.S. Army photograph shows launching of Jupiter-C Missile and “Explorer | 
from Cape Canaveral, Florida, 10:48 PM, EST, January 31, 1958 
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Explorer |" is positioned on spin launcher. The satellite is spin-stabilized 
n much the same manner as a rifle bullet. Rotational spin of more than 700 
RPM was started on the ground before the satellite was launched. In this 
Official U. S. Army photograph, the striped area at the top of the Explorer 
rdicates the nose cone fabricated from Republic ENDURO Stainless Steel, 
Type 430. 


REPUBLIC ALLOY STEEL provides high strength and dependable 
toughness in jet engine compressor rotor discs. In Pratt & Whitney's 
J-57 jet engine, Republic Hot Rolled Alloy Steel, AMS 6415 
(AIS! 4340), furnishes the highest strength values—plus an ex- 
ceptionally high strength-to-weight ratio that permits the design 
of thinner, lighter sections to save weight and hold down size 
without sacrifice of strength or safety. The discs are machined 
from forgings by the Jet Division of Thompson Products, Inc 
Forgings are supplied by Wyman-Gordon Company 


REPUBLIC TITANIUM is currently being used for many applications 
in both aircraft and missiles. Because of its high strength and 
weight saving factors, titanium has replaced other materials 
normally used for firewall and nacelle construction. In missiles 
and rockets it has almost unlimited applications. Titanium's ex 
tremely high corrosion-resistance makes it attractive for tanks to 
hold acids used in combination with missile fuels. Nitric acid, for 
example, has negligible effect on titanium. It is practically immune 


to salt water and sea air corrosion. Send coupon for more facts 


REPUBLIC 


STEEL 


Woldi Wideal Range 
of Standard Steels and 


ee ee ee 


REPUBLIC STEEL CORPORATION | 
DEPT. PE -5576 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
| 
| 
| 


Have a metallurgist call 


Stainless Steel ] Alloy 
Send more information on 


Stainless Steel ) Alle 
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KLIXON THERMOSTATS 


help assure reliability of 
BALLISTIC MISSILES 


Among the hundreds and | 
of vital parts required peratul ange q 
for ballistic missiles repeat periormance; 
are several KLIXON capacity to handl 
Hermetically Sealed Thermostats ind thei lil 
Spencer Division supplies thermostats to S ronmental 
the General Electric Company's Missile That is why more and mo 
and Ordnance Systems Department, de turers of all kinds of equipment 
velopers of the nose cone for the Air LI Cc s with confidence 
Force’s THOR IRBM 00, should investigate the KL! 
KLIXON snap-acting controls are ideal ine tor application possibilitie 
roducts. Write today for THSN te 


type lor several du 


rr applications of thi 
They are small in size 


important reasons 


mony designs 


ata bulletin 


ee 


KLIXON thermostats ore available in 


METALS & CONTROLS 7" |CORPORATION 


t Street. Attleboro. Ma 








3804 Fore 


Spencer Division 
KLIxoN 


ob OWP EI E 
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General Plate Platinum Facilities now offer you... 


FABRICATION 


(©. pe <i ‘ 


a completé 
laboratory ware line 


AE 


* aA - rh 


General Plate offers platinum group metal users some @ Produce chemical comp: 
of the most modern and complete facilities in the in- electroplating solutions 


str) facilities th: you In many ways 
dustry sameccants = os ——y wy e Alloy platinum-group me 
General Plate also offers a complete line of Platinum e@ Produce solid and 
Laboratory Ware. This laboratory ware features fused sheet foil wire 
} hle thic wt } e ane > ra heavy } \e ~ : , 
double thickness rims and extra heavy bottoms 7 Fabricate electrical 
‘ ve. or resistance roviding longe rrvice life 
added wear re a e, providing longer s - ' for switches, relay 
han ordinary laboratory ware 
than ordinary laboratory ware applications 
Here’s how General Plate can serve you in platinun accurately 


als. We do these things: T . 7 an’ int 
: The cost of many platin 


e Assay and refine platinum-group metals reduced through the u 
e@ Recover and rework materials previously expended available in sheet, wire, tubin 


in use 


vgru'put‘od‘vat! | METALS & CONTROLS [Wf CORPORATIO 


General Plate Division 1004 Forest Street, Attleboro, Mas 


OFFICES: NEW YORK * CHICAGO * DETROIT * INDIANAPOLIS * M WAUKEE* PAGA 
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HATEVER the nature of your assembly—gyro- 
scope rotors, counterbalances, balancing 
weights, or similar mass components—you can get 


—_ more weight into less space with Mallory 
More Weight 0 


Mallory 1000 has a density of 16.96 gm/ee—twice 
that of brass or steel, and is far stronger than lead! 
It features ready machineability—even to a high 


in Less Space ‘swiss test 


More weight in less space means real savings in 

“ several ways. For example, housings can be made 
th Mallor smaller—thus overall assemblies become smaller 
WI y for a savings in cost and weight. Mallory 1000 
Metal provides exceptionally high inertia in a 
smaller space, increasing the sensitivity of gyro- 


] OOO MI t | scopic or balancing action, yet reducing the overall 
eC a unit size. 


Complete information on Mallory 1000 Metal 
specifications and applications may be had on re- 
quest. Write today. 








Expect more...get more from 








[— 


re wee ' P.R. MALLORY & CO. inc 
Serving Industry with These Products: M A L L O R 
Electromechanical — Resistors * Switches * Tuning Devices * Vibrators 3 
Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries ice 


Metallurgical — Contacts « Special Metals . Welding Materials . MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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DEVELOPMENTS 
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TO WATCH... 


An “electronic heat engine” to convert... 















atomic, solar, or conventionally produced heat to an external load where th f tt 
directly into electricity has been designed by two Vhis device has produced electric pov th 
MIT professors, and a company is being formed to thermal efficiency of about 12%; and the profess 
put it to work believe another thermoelectron engine th dd 
Basically, they say, it’s a simple device that takes igned, which use rossed electric and magnet 
idvantage of the fact that if two metal plates arc helds to control the flow of electron ‘ Y 
placed side by side and one is made hotter than the etter Even on the bi of the " it mo 
other, electrons will jump from the hot plate to th they predict it appears that a relatively efficient 
cold plate, forming a stream of electricity power plant can be built to yield from 1) t 
In their experimental models, they encase the 15,000 w per cu ft of total plant volum th 
two plates in a vacuum tube and hold one plate at probable thermal efficiency of tt th 
2200 KF, while the other (the “cold” plate) is at l'urthermore, they sav tope heatin 
1000 F. A wire outside the tube connects the pl 





Foamed ceramics ... 


















for sandwich-construction core materials ar trength, thermal shock tan t t f 

being developed under Wright Air Development the mechanically bloated material, at ist: th 
Center sponsorship. Ohio State University Research oated type is still being tested net 
Foundation has been testing both mechanical and to be desired. However, OSURI tes that 
thermal bloating processes for high-wollastonite (cal loated shapes of Pyrex glass w f 
ium metasilicate) materials. “Mechanically bloated ited (using lamp black as the bloating agent 
vollastonite covered with zircon skins . has excel uggests that such mat 
lent properties,” they say, and the fire-bloating pro e tested 

s “might be useful in producing the cerami | mo formation on dv struct 
eq ilent of a foamed-in place core.” Pl Apr 7, ul f t 

Wollastonite foams are not without their draw ind it f ‘ I P] 
bac though. At the present stage of d« elopment \ ; 7 7 





Pinhead-sized semiconductor diodes . 







that ild pave the Wal for pocket SIZ¢ d elec 
tr ynputers are in pilot production at Pacifi 


Semiconductor Inc., Culver Citv, Calif \ new 












ng process, using a thin coating of glass-lik 
matcrial bonded directly to the semiconductor sur 
fac n pla f the usual package, 1S the kev to th 
a | pment But Pacific ilso claims to have re 
duced ] id ontacts, ind the COTC itself to thi 
essential ind to have devised improved method 


for attaching the lea t the semiconductor 
Although the pilot line is operating successfull 


) 
Pacific thinks it will be a vear or more before thes¢ 







linv Tim” silicon diodes can be supplied in com 


mie il quantities. Production engineering how 


i 









ver, under wa 





Miniaturized diode is compared with conventional diode 
and tube. With new device, Pacific says it should be pos 


sible to pack an entire radio circuit in less space than 







the vacuum tube alone now requires 
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TO WATCH 


channel 
ltage-dependent transis 
ses until the firs 


The ni 


eases, the current 


n or pin h ( ft : po r¢ iched 
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nsiderable voltage 
1 constant 


breakdor 


First successful cold extrusion of titanium 


Batt 
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New all-plastic oil filter cartridge uses plastics 


\I 


; ; + 
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Static 


electrically to help trap and hold fine particles of dirt, grit 


and dust 
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Army's Maintenance Problem: How to 
Keep Things Simple 


Keeping spare parts in supply system costs $2000 per year 
per part, exclusive of part cost. 
Self-correcting, self-testing needed more and more as equip- 
ment for modern defense systems increase in complexity. 
Throw-away and quickly replaceable modular units are de- 
sign concepts getting increased attention. 
Maintenance people work with R&D and product develop- 
ment groups right up through the product engineering stage. 
THROW IT AWAY 


WATCH REPAIR BILL CUT 
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would be wrist watches. Maintenance 


of all watches at the depot level would 
675 different repair parts with 
| dollar $940.455 


technicians would be 


value of 
required 
this work 

maintenance is planned for the 
watch except for the 
The watch will 
shock 


iway type 
placement of bands 
be i non-jeweled proot 


mag 


netic resistant unit in a plastic, water 
proof case which cannot be disassem 
bled for The Army hopes to 


obtain watch for from $5 
] 


Elimination of wrist watch repair will 


re pall 


such a 


cut 375 lines of repair parts in the 
supply svstem. However, for the two 
models of Railroad-tvpe watches and 
the stop watch which will 

the tem, 295 


line item 


parts plus tools “ 1] he n 


maintenance 


THROW-AWAY ENGINE 
The Army’ 


( ommand in Detroit l 


Aut 


study 


s Ordnan lank 
motive 
ing a number of pieces of 


quipment for possible throw-awav de 


iutomotive 


tance t h been 
ind faster to 


monent thon trv ¢ 


ign. In many in 

und to be cheaper 

» co 
field 


i xampl irbu 


truck 


for all combat 

signed to last the 

the vehicles. In tank 
These ¢ 

power! to-weight 

hp. If the 

mut after 5 


CVX 


5000 miles 


vehicle is 
100 miles 
i thrown ind 
installed 

Kits, which have 


ma\ ontain 


iwa\ 


one part number 


many small part that 
normally go together 


needed, the kit is 
taken 


If only one part 
ordered, th 
out, and the othe 


onomy is the most important 
rrormance in 
Ouality r tvpe of fuel 


important 


ion ifter px 


Under war con 
fuel 


consumption costs 


gallon ot 
between 
most of which is in trans 


Thus, in extra mil per gal 


MULTI-FUEL ENGINES 
Autom 


uld = like 


Phe Ordnance Tank 
Command (OTA we 


delivered to 


local fuel, for ex 
ample in the Near East, and is im 
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Central Control Shaping Up for Military R & D 
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Panel discusses putting product into production to open .. . 


Third DESIGN CONFERENCE and SHOW 


Here is a session-by-session and booth-by-booth study of the 
new ideas in Chicago, April 14-17. If you were among the 
largest attendance to date, here are your notes; if not, here's 
what the editors considered most worthy of note—including 


many brana-new items “under the counter” in dozens of booths. 
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THIRD DESIGN CONFERENCE AND SHOW 
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Multiple tubing clip . . . 
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Clutch and brake . 
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POWER AND CONTROL 


Electrical power and control 





Whirling labyrinth . . . 
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Traversing window covering of LUCITE 
filters sunlight... provides ventilation 


Beautifully molded of Du Pont 

acrylic resin, the Jaylis Decorator Screen 
permits free-flowing ventilation through 
horizontal air-vents. It filters and dif- 
fuses harsh, glaring sunlight, yet pre- 


serves privacy 


Colorful 
Three-dimensional and semi-translucent 
the screen is available in a variety of 
decorator colors The high reflective 
properties of Lucite make the screen 
desirable for large expanses 
areas, thus providing better 


perature control 


Easy to clean 


The screen’s vertical surfaces eliminate 


the need for more than occasional vacu- 
uming or dusting. Or it can be washed 


easily with soap and wa Water 


Durable 
The excellent movzsture-resistance of 
Lucite makes it practical for outdoor 
applications. Ever after prolonged 
weathering, Lucite will not lose its 
transparency or become discolored by 


sunlight wont warp or disintegrate 


Easily fabricated 


uCcTI n be worked with com 
l Eca € e 
woodworking tools, much 


manner as wood or metal 








The translucent beauty of Du Pont acryl esil Becau t is easily 
provides a perfect jewel case add ra sales appeal LUCITE was specified 
Molded for Elgin National Watch (¢ igin, 1, by Kent Molded for Lite-Site 
Plastics Corg Eve ville, tnd N.Y. by Du B Plast 
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Sunburst of ‘‘Shining Hours” wall clock 
was molded for General Electric Co., Ash- 
land, Mass., by Erie Resistor Corp., Erie, Pa 


New GE clock 
features beauty 
of Du Pont LUCITE 


Combining beauty with strength and 
lightness in weight, Du Pont Lucite 
acrylic resin is ideal for both decorative 
and functional applications. 


its sparkling clarity is evident in Gen- 
eral Electric’s new wall clock, appropri- 
ately called “Shining Hours.” 


LUCITE is available in a wide range of 


translucent, transparent and 
opaque. Or it can be back-colored for 
special effect. “Shining Hours,” for ex- 
ample, is offered in clear LUucITE or 
dramatically back-colored in ebony-and- 
gold and all-gold. 


colors 


Easy to clean with soap and warm 
water, LUCITE retains its luster through 


years of use. 


This versatile resin retains its form sta- 
bility at temperatures as high as 200 I 
Since Lucire can frequently be one-shot 
molded, one piece of Lucite often re- 
places several difficult, involved com- 
ponents of other materials. The elimina- 
tion of extensive welding and assembly 
operations considerably reduces fabrica- 
tion costs. And because it is so durable, 
Lucite practically eliminates shipment 
damage. 

For more information about Lucite, 
write to: E. I. du Pont de Nemours & 
Co. (Inc.) 





Photoelectric cell of Du Pont LUCITE 
sets camera automatically 





Lens for the photoelectric cell was molded for Bell & 


Howell Company, 


Chicago, IIl., by Stimsonite Division 


Elastic Stop Nut Corporation of America, Chicago, IIlinois 


Optical accuracy, lightness in 
weight, and adaptability to intri- 
cate configuration—for these rea- 
sons Bell & Howell Company of 
Chicago, Ill., specified Du Pont 
Lucite acrylic resin in the reticular 
lens for the automatic exposure 
control of its unique 16 mm elec- 
tric eye movie camera. This is the 
camera in which the 
diaphragm is operated by six tiny 
batteries 


automatic 


Optically outstanding and economical 
LUCITE 

light striking it and can be molded 
in sizes and shapes to fit many op- 
tical needs. Its lightness in weight 


(about one-third the weight of 


glass) is a distinct advantage in 
many applications. Exceptionally 
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transmits about 92° of 


strong and durable, the shatter- 
resistance of Lucite helps elimi- 
nate breakage and facilitates han- 
dling. Moreover, LUCITE does not 
become discolored or cloudy with 


age. 


Easy to work with 
LucITE can be fabricated to close 
tolerances by injection or com- 
pression molding and extrusion. 
Why not evaluate it for your own 
operation? For further informa- 
tion about Lucite, write: E. I. 
du Pont de Nemours & Co. (Inc.), 
Polychemicals Dept., Rm. 36-4-28, 
Wilmington 98, Delaware. In Can- 
ada: Du Pont Company 
of Canada (1956) Ltd., 
P.O. Box 660, Montreal, 
Quebec. 
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Send today for your copy of this useful reference, 


NEW FASTENERS CATALOG 






the most complete edition ever issued! 


Bethlehem has just issued ‘Industrial Fasteners, 
an illustrated catalog on headed and threaded 
fasteners. Handsomely bound, this 164-page 
catalog 1s attractively printed in two colors; and 
it is packed with data on just about every type 
and size of fastener imaginable. List prices, 
dimensions, weights, and container quantities 
are also included. 

If you have not yet received your copy, use 
the accompanying coupon. Simply print your 
name and address, clip the coupon, and mail it 


direct to us at Bethlehem, Pa. 


Publications Department, R 
Bethlehem Stee Mpc 
Bethlehem, Po 


Gentlemen 
| would like to have a copy of “Industrial Fasteners your new 
164-page catalog No. 436 on headed sndsothr 


fastener items 
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NATIONAL OIL SEAL LOGBOOK 










Unique triple-lip National 
Syntech seals bearings 
“underground” in rugged 
disc harrow application 





Low cost, easily installed 
Excludes dirt, mud and water 
Ideal for permanently lubricated bearings 
Effective after 4,000 test hours 


The Triple-Lip Syntech seal, pioneered by National, provides a 
new standard of bearing protection for equipment operating in severe 


dust, dirt, mud and water conditions. 


The seal is rugged and extremely simple in design. It consists of three 
identical synthetic rubber sealing members bonded to metal washers and 
enclosed in a rigid steel outer case. Use of the “straight” Syntech 

sections keeps torque low, simplifies flush lubrication, and permits the 
seal to accept a high degree of runout and misalignment where needed. 
For complete information, call your National Applications Engineer 

or write direct 


NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio, Redwood City 

and Downey, California 


2 Use Reader Service Card For More Information 
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NEWEST MOTOR TO CARRY UNDERWRITERS’ LABEL 


“EXPLOSION 
: PROOF 


FAIRBANKS-MORSE 


All new inside and out—new, rugged frame design 
FXPL PR F . . . for new, improved performance in all Class I, 
Group D, and Class II, Group E, F and G hazardous 


locations. 
Get full information . . . send for Bulletin 1200 on new Fairbanks- 


Morse line of totally enclosed, explosion-proof motors. Write today: 
Fairbanks, Morse & Co., Dept. PE-4-28, Chicago 5, Ill. 


& FAIRBANKS-MORSE 


a@ name worth remembering when you want the BEST 


ELECTRIC MOTORS AND GENERATORS « DIESEL LOCOMOTIVES AND ENGINES « PUMPS « SCALES « RAIL CARS « HOME WATER SERVICE EQUIPMENT « MAGNETOS 
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How Frantz Manufacturing Co. improves 
with these (iss) products: Amerstrip, 








Springs with stamina. ,,. 


and other Frantz building specialties. American Quality Springs are available in all sizes, shapes, and descriptions. They 


se long-lasting American Quality Springs will go into garage doors 


are inspected through every stage of the manufacture and meet the highest standards of quality 


Use Reader Service Card For More Information 














roller skates and garage doors 
Amerled, and American Quality Springs 


American Steel & Wire 
Division of 


A MERSTRIP IS USED in the manufacture of almost 
every part of the 15 types of Hustler Corporation 
skates made by Frantz. These skates will stand up 
under the punishing wear children may give them 

yet maintain their attractive finish. Amerstrip i 
tailored to each particular job has the physical 
properties to assure a good performance and eff 
client manutacture 

Tough, durable American Quality Springs pla 
a major part in the smooth operation of Frantz: 
garage doors These quality springs m ike garage 
doors lower in cost and easier to operate than door 
using counterweights—and they have proven 


equally durable. 


Amerled ups machining speed 17.4% 


Frantz has been machining its own axk 
bearing cones for roller skates and conveyor wheel 
Recently they switched to Grade “A” free-macl 
ing USS Amerled. This easy-to-machine, lead 
bearing steel meets all their requirement wel 
cost as it permits them to increase machining 
from 320 to 375 S.F.M.—a 17.4 jump 
loss in tool life and less reject 

American Steel & Wire produces a complet 
of manufacturers wire products. Our large techni 
cal staff can tailor these items to fit your individu 
needs. Call our nearest Sales Office today. Ame 
can Steel & Wire, General Office Rockefell 


Building, Cleveland 13, Ohi 


Pre 


CISION. i 


i skate 
table. In tl 

Press is 

Amerstriy 


makes heels 


United States Steel 
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B. F. Goodrich Rivnuts: B.EGoodrich] 
save time, cut costs by doing... 


Soyounaveauar | TWO JOBS IN 


fastening problems 


ine trewe’ mn aus 


yaw a 


to center post rovides nut plate 

hold clamp strip (¢ Rivnut head serves 

is spacer for transparent plastic sheets (D 
Result: a neat, weather-tight seal 











RIVNUT 
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B. F. GOODRICH RIVNUTS cur costs and speed assembly 
because they rivet two parts together, make a firm, accurate 


In vaporizer assembly, Rivnut rivets upper - . . 
’ PI nut plate for a third. And they do both jobs in one quick 


tlange A) to casing (B), makes firm, 
accurate nut plate tor attachment to lowe 
flange (¢ Rivnut eliminates reintorcing an attachment bolt from either end. They eliminate 


operation! Rivnuts can be installed from one side, take 


plate. Result: less assembly time, fewer parts, welding, tapping, clinching 

better product In the transformer assembly above. one worker fastens 
a - the metal cover (A) to the Glastic* sheet (B) with Rivnuts 
/ ; — in seconds. Rivnuts then serve as mounting lugs for attac 


Vi hb dl lle led ls . 
ing completed transformer to mounting plate ( 


a—® 


B. F.Goodrich Rivnuts have speeded up thousands of 
fastening jobs. They can do the same for you 


SEND NOW FOR FREE 
RIVNUT DEMONSTRATOR 


Demonstt ates with motion how 
yu ise Rivnuts to tasten 
R ; ' ’ x ITH | and TO. Explains construc 

Aivnut provides O-thread nut plat or | . 
t . i 7 i tion, simplicity of installation. Get 
ne fre ther d—or botl } 
attachm« ne ft = . ~ a en - ; a your free copy today by writing t 
spotlight assembly, Rivnut replaces awkward iS © GCondsirh Aviation Pe a 

1 OO atior 
welded stud for attaching socket (A). Plug ; 

. fo : ee division of The B.F.Go« 


' drich Com 
use (B) is attached on other side. Result: 


pany, Dept. PE-48, Akron, Ohio 
*T. M. Reg. The Glastic Corp 


B. F-Goodrich aviation products 
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fewer operations, lower assembly cost. 














PRODUCT-DESIGN 


MEMOS FROM DUREZ 


Fiying saucer? 


This plastic housing helps airmen find out 
what's cooking on the roof of the world 
It’s part of a radiosonde, a device that 
has sparked many flying-saucer reports 
Dropped from a high-flying weathe 
reconnaissance plane over an oc¢ 
arctic ice, the radiosonde flips its 
lid, releasing a parachute 
The ballooning chute yanks ; 
line out of the case. Then 
drifts groundward, | 
report on air temperatu 
humidity every six seconds 
Picked up by radio men 
enable the Air Force to piece togethe 


} 


curate forecasts of flying weather over 
remote frontiers 

The snap-off housing is molded o 
Durez 16771 Natural t 


pact strength and its ability to stand ex 


selected for its im 
tremes of temperature and humidity 

In sharp contrast to the mass produc 
tion of phenolic parts, this use of D 
Suggests its ability to meet ye 
the-ordinary requirement 

If you'd like technical data <« 
Natural, check the coupon. For informa 


tion on other special-purpose phenolics 


write us, outlining the problem 


Big job, big saving 


What's hot in phenolics? 
Automatic molding of a 454 


{utomatior 


inch diam 


eter water-pump impeller for new Ford 
cars, trucks, and tractors has made pos- 
sible a switch from cast iron to phenolic 


with substantial reductions ir 


ind cost 


production time 


Product Engineerins 


High-impact phenolic 


Automatic molding 
Phenolic tor appliances 


The impetiers are molded I2 a is 
on the largest capacity compression mold 
ing press ever to operate 
matic cycle 

The material se 
is a Durez phenolic impervious 
freeze and antirust solutions, combining 


moisture resistance with dimensior 


bility in high degree 


Durez and the coffee- 
break 


Thinking big? You'll 
ways in wi h 
ind Di re 
Diy tor 
tional bat 
compoun 
highly au 

Ask yo 
representative 


these advantag 


High-impact 
Phenolic 


General 


Clip and mail to 


‘ 


HOOKER 


CHEMICALS 
PLastrics 


PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 


1504 Walck Road. North Tonawanda, N. Y. 
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POLYPHASE DRIP-PROOF INTEGRALS 
1 TO 800 HP 
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POLYPHASE JET PUMP MOTORS 
to 3 HP 
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1/3 to O00 ho 


YOURS from the case 
of the A. O. Smith 
motor man 


fim, 
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POLYPHASE FRACTIONALS ‘3 to 1 HP 
rigid or resilient bases 
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VERTICAL HOLLOW SHAFT POLYPHASE 
INTEGRALS 1 to 700 HP 
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VERTICAL SOLID SHAFT POLYPHASE 
INTEGRALS | to 800 HP 


TEFC and EXPLOSION-PROOF POLYPHASE 
INTEGRALS 1 to 500 HP 


Through research < ...@ better way 
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CLOSE-COUPLED POLYPHASE PUMP ELECTRIC MOTORS 
MOTORS 1 to 150 HP Tipp City, Ohio 
A. 0. Smith International S. A., Milwaukee 1, Wisconsia, U.S.A 


Reader Service or Ni 





HOSE APPLICATION 
ENGINEERING 


HOW TO DETERMINE MAXIMUM PRESSURE 


for connections made with flexible metal hose 


termination of maximum allowable 
essures for metal hose connections 
; long been surrounded with confu 

A mass of conflicting information 


made the designer S job unneces 
ily difficult. Recognizing these prob 


Flexonics Corporation has ce 


ve loped simple procedures tor estab 


lishing connector spec ications to meet 
a 


i pressure require ments 


Four Factors 
Influence Pressure Limitations 


In arriving at the maximum allowabl 
tor any flexible metal hose 


pressure 


mnector four factors must be con 
lered 
l. Size 


) 


type and material of hose 

Method of fitting attachment 

SeTVICE 

emblh 

!. Nature of 
pulsating or shock) 

No connector can be properly ce 


te mpe rature of hos« 


pr Sssure 


igned without consideration of all of 
+} 


; 


ese tactors, 


Type of Hose Che size, construction 


ind type of metal of a given piece ot 


hose determine its ability to withstand 
pressure The Flexon Metal Hose De 
ign Guide gives maximum allowabk 
pressure for ill types sizes and mate 
ils of Flexon metal hose. Use thes 
values as the basis of your calculations 
Method of Fitting Attachment—The 
umner of fitting attachment fre quent 
ly modifies the maximum pressure rat 
gota hose SS mbly 
factor for 
working 


blies In all cases multiply the max 


Following ar 
calculating the constant 


pressure rating of hose assem 


imum allowable pressure as given in 
Flexon hose specifications by the fac 
tor to get maximum constant working 


| Soft Solder Fittings: 
A. For bronze or steel hose: 1.25 
B. For stainless steel hose 1.00 
Il Rex-Tite Mechanical Reusable Fittings: 
A. For braided bronze or steel 
hose: 1.10 
Ill Packed-On Fittings: 
A. For interlocked Rex-Tube pressure 
hose: 1.00 
IV Brazed or Welded Fittings 
A. For bronze or steel hose: 1.00 


ne of a series of reports on mo 


effective use of flexibie hose 








PRESSURE REDUCTION FACTORS FOR ELEVATED TEMPERATURES 


KA 


OPERATING TEMPERATURE, F 








B. For stainless steel hose 
1. attachment by silver brazing 

1.00 
attachment by atomic hydro 
gen welding: 0.65. 
attachment by Heliarc weld 
ing, braid sleeve type con 
struction: 0.80. 
attachment by Heliarc weld 
ing, welding ring type con- 
struction: 1.00 


17 
Asse mboty 


pressures tor 


Service Temperature of 


Maximum = allowablk 
Flexon metal hose are given for 70° I 
Hose assemblies to be used at ter 
peratures above this must have a re 
duction factor applied. The iph 
above shows these factors for three of 
the metals most commonly used ir 
hose construction, Apply this factor to 
the pressure value determined by ap 
plying the fitting factor to maximum 
allowable pressure of the hose 

Nature of Pressure—Whether the pres 
sure is constant, shock or pulsating 
has an important effect on maximum 
for t hose assem 


allow able pre ssure 


bly. For constant pressure, no factor is 


required However, for shock and pul 
| 


F oee/ 7 
lexonics See am 


1351 S. THIRD AVENUE 


sating pressures, a factor must be ap 
plied to compensate for stresses set up 
by this type ot pressure 

Working 


conditions are normally % the constant 


pressures for pulsating 
working pressure. 

Working pressures for shock condi 
tions are normally 1/6th the constant 
working pre ssure, where the duration 
of shock pressure Is up to 3 seconds 

lhese factors are based on extensive 
laboratory testing. However, for criti 
check with your 


Flexonics sales engineer 


cal applications 


Design Assistance 


Further information on all aspects of 
hose design is presented in the 36 
page Flexon Metal Hose Design 
Guide. You'll find this to be the most 
complet and authoritative handbook 
on metal hose design problems. Be 
sure and have a copy in your fiiles. It’s 
yours for the asking. Write today 

If you have a specific design prob 
lem Fle xOnICS design engineers will 
be pk ised to assist you. Just send an 


outline of your requirements 


A) HOSE DIVISION 
MH.41 


AS 


* MAYWOOD, ILLINOIS 


In Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
Also Manufacturers of Rubber and Metal Hose Assemblies * Expansion Joints * Aircraft Components 
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EATON MANUFACTU 


KENOSHA 


RING COMPANY 


WISCONSIN 











When You See this Nameplate — 
You Know Someone Has Solved a Problem! 


Your problem may be in the field of speed 

‘ \YNAMATI( 
- CURRENT 
testing. Dynamatic Eddy-Current Equipment— :° ——. COUPLING: 


AND 


control, tension control, power transmission, or 


couplings, brakes, drives, dynamometers — is 
solving these problems in virtually every indus- 
try, in both plant equipment and end products. 


It can do the same for you. 


Dynamatic units offer the important advantages 

. # DYNAMATIC 
of rapid response, wide speed range, quiet AJUSTO-SPEDE® AND 
operation, low power loss, low maintenance DYNA-SPEDE DRIVES 
costs, and stepless adjustable speeds from an 


AC pow er source. 


And Eaton Dyna-torQ magnetic-friction indus- 
trial clutches and brakes are solving driving 
and braking problems in all industries where DYNA-TORG 


MAGNET FRICTIO! 


accurate start-and-stop control is required. ; 1 LUT , PAKES 


Check with the Eaton Dynamatic representative 


or distributor in your locality, or— 


Send for Illustrated De scriptive Literature 
Covering Dynamatic Eddy-Curre nt and Dyna-torQ Equipment 


DYNAMATIC DIVISION——————— 
MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE . KENOSHA, WISCONSIN 
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REEV 


vari-speed Bye wauaan a 


Sizes 95 and 96) Two-part 
spring cover, belt tension spring, 
and retaining ring. 


FIXED DISC 


Sizes 97 through 912-15 
Pre-loaded safety cartridge for belt 
tension spring, and retaining ring. 


FIXED DISC 
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redesigned 


@ Here is variable speed control in its 
most simplified form ... variable speed 
control with new economy . . . made pos- 
sible because the new REEVEs Vari-Speed 
Motor Pulley disc assemblies and bases are 
the simplest components available. 

Disc assemblies have just three main 
parts: two smooth-face, cone-shaped discs 

one mounted in fixed position on the 
motor shaft, the other designed to slide 
laterally on the hub of the fixed disc; and 
the belt tension spring. Belt tension spring 


automatically maintains pressure on the 


sliding disc for correct belt tension at all 
output speeds. 

There are no other wearing parts to give 
maintenance trouble. Compact disc assem 
blies available in nine sizes, '4 hp. through 
15 hp., to fit old and new NEMA motors. 

Separately mounted countershaft assem 
blies, in three sizes to match REEVEs motor 
bases, are available to step-up or step 
down output speeds. 

For complete information on Motor Pul- 


ley sizes and available controls, write for 
Bulletin K35-V582. 


Split-section view of sliding disc shows how REEVES 


exclusive “close grooving” maintains film of lubricant 


between hub length of fixed disc and bore of sliding 


disc. No metal-to-metal contact . 


. - no “fretting” 


corrosion. One lubrication point services entire disc 


assembly, virtually eliminating sticking discs. 


completely 


New precision bases 


accommodate old and new NEMA motors in 


Four compact sizes to 


» through 


15 hp. Sturdy, durable bases are manufactured on spe 


cial automatic equipment to assure positive, easy adjust 


ment and accurate speed control. 


Base and motor slide rods manufactured for 
precision fit and true alignment. 


Fully-lubricated shifting screw and preci 


provide easy shifting 


REEVES PULLEY COMPANY 


Division of RELIANCE 


EASCTI RIC AMN® 
ENGINEERING CO. 


Columbus, Indiana 


Product Engine« 
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STEEL LINES FOLD LIKE AN ACCORDION 
Typical of diverse swivel joint applications, 
newly designed Chiksan Discpak joints are 
installed on the steam lines of a platen press. 
This new type swivel joint, designed for hot gas 
and steam, allows inexpensive packing replace- 
ment without removing swivel joint from line. 


WHEN (desig 
DICTATES 
METAL LINES... 


SOLVE 
LINE 

FLEXING Eg 
PROBLEMS tm 





°\ GYIKSAN S| \\\Y/ 


Chiksan swivel joints allow metal lines to be flexed in predetermined travel LONG SERVICE LIFE > 


Chiksan swivel joint 





arcs, eliminate hose rupture, reduce maintenance and replacement costs. 
Where tight bends in pressure hose make wide loops necessary, Chiksan 
swivel joints, conversely, permit compact placement of lines. When used 
with hose, Chiksan swivel joints shorten hose lengths and also lengthen 
hose life by minimizing tight bend and torsional fatigue. 
Chiksan swivel joints are available from stock in a wide range of materials, 


deliver years of service 
with only occasional mé 


tenance attentl 


temperatures, and pressures to meet practically every design requirement. 
Chiksan swivel joint packing units are designed for specific services. For 
example, packings have been developed to efficiently handle non-inflammable 
hydraulic fluids. Write today for catalog and name of nearby sales engineer. 





CHIKSAN COMPANY-—BREA. CALIFORNIA « CHICAGO 5. ILLINOIS - NEWARK 2, NEW JERSEY 
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NO HOSE BURST DANGER HERE... PRESSURE? TEMPERATURE? CHIKSAN MEETS 
Critical lines take on a new measure of safety with ail- THE NEED... 

steel flexible units replacing pressure hose. Thes: Over 2,000 different types, styles and sizes in a variety 
all-metal swivel jointed lines shown on a die casting of temperature and pressure ratings are available 
machine above, eliminate damaging hose ruptures, and meet your design needs. This plastic injection molding 
reduce fire hazard, fluid loss and setup time by 75 machine, above, uses two different 


swivel joints on its hydraulic lines. 


YOUN YS 


NO LIMIT ON LINE DESIGN 


Free swiveling action in 1, 2 
and 3 planes permits design 
of compact lines to meet any 
requirement. This overhead 
line in service at a water 
softener regenerating plant 
permits shift from one setup 
of tanks to another for faste1 
handling of tank regeneration. 


CHIKSAN COMPANY 
330 NORTH POMONA AVENUE, BREA, CALIFORNIA 


Please send me copy of your latest catalog 


Name . - Company 





Title . - - 2 . _Address— 





City — = Zone. State 
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Do-It-Yourself. . . 


Let’s design 








a speed reducer today 


o you can’t find a speed reducer to fit your 
latest brainchild without ruining the design? 
Doggone manufacturers all build reducers 

too big to fit into those few cubic feet you’ve got 
left for the reduction unit back behind the 
double-ended dingbat? 


Revolt! Design your own! Show ’em! 


By George, design it yourself and it’ll fit. 
How? Well, you know your size limits. Draw 
the biggest box that'll fit the space and you’ve 
got your reducer housing specifications. 


Now you need gears that will (1) transmit the 
needed horsepower under all operating condi- 
tions, (2) provide the ratio your machine re- 
quires and (3) fit the space that’s available. 
You'll soon discover that there are limits to 
what gears can do in transmitting horsepower. 
The cheapest answer is parallel shaft helical 
gears. If they'll fit you’re in clover. But they 
take the most room, especially when you’re out 
of the fractional hp range. The right angle worm 
and gear combination is the most compact drive 
arrangement. 

Here again you have a choice. Cylindrical 
worm gearing is often used, and if it’ll do the 
job, is worth consideration. But it’s not the 
most compact possibility. The best way to 
shrink gears and still carry the load is the double- 
enveloping worm gear design. Both worm and 
gear are throated and the two literally wrap 
around each other. This brings center distance 
of the two shafts closer together and you can 
put them inside smaller housings. 


Does this reduce load capacity? No sir! You 
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can carry the same load with center distances 
up to 33% smaller than those of cylindrical 
worm gears. Or use the same center distance 
and carry a greater load. Will these gears hold 
up in operation? Sure, if you beef up the teeth, 
the bearings and the housing. Use straight- 
sided worm and gear teeth and you'll get all 
the strength there you’ll ever need. Use large 
taper roller bearings with real B-10 life. Use a 
reinforced, heavy wall housing that won’t dis- 
tort under load. Put fins on it for added cooling 
and increased thermal horsepower capacity to 
meet your needs. Now, put the whole thing 
together and you’ve got a speed reducer that’s 
a dilly. 


Designing your own speed reducer give you 
a headache? Looking for an easier way? There 
is one. Someone’s already done exactly what 
you're talking about. You can order that com- 
pact speed reducer right off the shelf. Where? 


Cone-Drive Gears, that’s where! 


Yes sir. They stock double-enveloping worm 
gear speed reducers from fractional to 665 hp. 
Standard ratios from 5:1 to 70:1 in about 15 
increments, all interchangeable in any type 
housing of a given center distance. Worms over 
and worms under. Gear shafts vertical, too. 
Single- or double-extended output shafts, or 
shaft mounted. Over 200,000 combinations pos- 
sible. Wow! Just about anything you want. 


Better get Cone-Drive’s new speed reducer 
catalog that details everything. Ask for Bulletin 
CD-218. Cone-Drive Gears, Div. Michigan Tool 
Co., 7171 E. McNichols Rd., Detroit 12, Mich. 
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preferred... 
because it is 


7 
Bae 


= Ee 


MOTOR CONTROL 


This Boker Av 


speci ‘& 


Twenty-six machining operations are performed automat- 
ically on this huge transfer machine lo keep this machine 
oper iting continu to 
downs sak others. Ine 


ivoid costly production shut- 
selected Allen-Bradley quality 


imple control that is good for millions 
Simplic ity of design and silver alloy 
of trouble free operations 


all Allen-Bradley control auxiliaries 
e recognized reliability of len-Bradk ‘tor starters 
The 1 ‘ 1 relial \ Allen-Bradley motor startet a a eo ee eee 
and relays the result of their simple design. Having only , 
quality motor starters 
one moving part, wear and consequent trouble 


to the minimum. The double break 


relays push b 
are reduced 


and other accessories. You cannot 
silver alloy contacts 
standard throughout the Allen-Bradley 


attention. They 


possil 


line never need 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis 


In Canada: Allen-Bradley Canada Ltd., Galt, Ont 


ire always in perfect operating condition 


| 


H letely sealed oper- Universal type relay has con- 
3s compierery eaiec 

: h ar and switch body tacts that can be connected 
ating head anc fc od 


for either ‘nor 
This adjustable roller lever . 





matty open ofr 
normally closed"’ operation 

> sllation time 

type saves instaliatio 








Air break 
Starters § 


This new air break contactor—around which Allen-Bradley has developed a 
complete line of high voltage starters—is designed to match your toughest 
applications. It features the same solenoid design—with only one moving 
part—that has made Allen-Bradley low voltage starters universally recognized 


for their tremendous operating life. 


These new contactors are available in full voltage and reduced voltage starters 
nonreversing or reversing—for squirrel cage, part winding, slip ring, and 
synchronous motors up to 1500 hp, 2300 volts; 2500 hp, 4600 volts. All 
starters are equipped with current limiting fuses and have an interrupting 
capacity of 150,000 kva at 2300 volts and 250,000 kva at 4600 volts. 


It will pay you to investigate these quality starters. Complete information is 


contained in Publication 6080 . . . please send for your copy, today. 


Double Break Contacts of 
silver alloy never need main- 
tenance. Vertical motion as- 
sures uniform contact pressures, 


Only One Moving Part. 
Simple solenoid design elimi- 
nates trouble-causing pins, 
pivots, and flexible jumpers. 


Easy Access from Front. 
Crossbar and contacts remov- 
able from front, without special 
tools, for easy inspection. 


Allen-Bradley Co. 
1316 S. Second St. 
Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd. 
Galt, Ontario 


NA 


| 


ALLE 


A) 
N-BR 





Bulletin 966 high voltage air 
break, across-the-line synchro- 
nous motor starter in NEMA 
Type | enclosure. 


Faster Arc Suppression. 
New blowout design and novel 
arc chute. Chutes are molded 
from an arc resistant material. 


ap 
ADLEY 


“—>- - m 
=] 1U4LITY 





In continuous lengths: the bronze casting you want in the shape you want! The advantages 
of custom-shapes in leng lengths instead of individual castings. The uniformity and machinability 


of bronze alloys with no hard or soft spots: no sand, dirt, or dross to dull tools or reduce cutting 


speeds. The superior physical characteristics of continuous cast bronzes: impact, tensile, and yield 


strength, and hardness, improved as much as 100% over the same alloys cast by other methods. 
Asarco will custom cast practically all standard tin-bronze alloys in the shapes, lengths and diameters 
you need. Asareon 773 (SAE 660). general purpose bearing bronze, is available from stock in 
260 standard sizes, solids and tubes. Check with your local Asarco distributor or write: Continuous- 
Cast Products Dept.. American Smelting and Refining Company, Barber, N. J.,.Kingwell Bros., Ltd., 


157 Minna St.. San Francisco. In Canada: Federated Metals Canada. Ltd.. Toronto and Montreal. 


CONTINUOUS -CAST DEPARTMENT OF 








engineering report... 


MINIATURE BEARING LIFE 


The useful life of an instrument ball bearing cannot easily be 
predicted by mathematical analysis. Empirical formulae and 
classic data on the subject omit considerations of the bearing 
retainer material and design, yet the quality and hardness of the 
retainer has been found to be of paramount importance in the 
ultimate reliability of the system in which the bearing is placed 


Careful analysis of miniature bearing applications has prover 
conclusively that the large majority of ‘‘failures’’ is directly trace 
able to the high ‘“‘wearout rates’’ of the retainers used by most 
manufacturers. This is particularly true in light load, medium 
high speed applications 


Retainer wear takes place in the ball pockets and on the control 
surface. Unfortunately, while the wear rate can be experimentally 
predicted, its two most harmful results cannot. These are: 1) the 
effect of products of abrasion on bearing operation, and 2) mis 
alignment and freezing of the bearing due to excessive retainer 


clearance 
— if you have an instrument bearing problem, 


Although many special applications require unique retainer de talk to the man who knows miniature bearings 
best. Call Ed Bergethon at Reed instrument 


sign, the open-end or crown type retainer is the most usefu 
Company today 


general purpose type. It offers light weight, strength, minimum 
moment of inertia and minimum area to hamper lubrication 
Unless properly designed and fabricated, however, these virtues 
cannot be realized in reliability 


(Send for Reed's new instrument bearing en 
gineering catalog 120, free.) 


At Reed Instrument Bearing Company we have discarded classic 
soft retainer materials in favor of martensitic materials capable 
of through-hardening for maximum wear resistance and strength 
The use of stainless type 410 steel at maximum hardness prc 
vides, in addition 
a. good hot hardness f perti if ne m temperature 
ranges 
b. a thermal coefficient of expansion very close to stainless 
type 440c, of which rings and balls are made, and 


a high index of thermal conductivity 





Ordinary bearing re- Reed type 410 re- 
tainer after extensive , ; tainer after same life 
life test. test. 





REED INSTRUM, 'ARING COMPANY 


4241 REOWOOD AVENUE LOS ANGELES G6, CALIFORNIA TExas 0-8245 
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Stable operation from +700° F... 


| 


Enamel resists active chemicals 


LABORATORY 





Terminals withstand 21 Ibs. pull 


TESTS PROVE... 


G-E resistors withstand heat, chemicals, stress 


. as 
Actual | 


Stable operation was pr 
ing General Electr 


G-E 
k + 


Long operating life 


GENER 


Plate-type rheostats 


D-c contactors 
} 


and relays 
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witr enar Q ‘ { 
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NEED OTHER COMPONENTS? 
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f the sturdy nstruction of - f 
Is withstand up to 34 pounds! 


ased 


Section C784.-11 
General Electric Co 


Schenectady 5, N. Y 
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GEA-6474 
GEA-6621 
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DESIGNING WITH ALUMINUM 


7 


This is one of a series of information 
sheets that discuss the properties of 
aluminum and its alloys with relation 
to design. Extra or missing copies of 
the series supplied on request. Address: 
Advertising Dept., Kaiser Aluminum & 
Chemical Sales, Inc., Department PD-1, 
919 N. Michigan Ave., Chicago 11, Ill. 
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THE USE OF ADHESIVES IN FABRICATING 
ALUMINUM PRODUCTS 


LOW COST, VERSATILITY, EASY APPLICATION AND GOOD PHYSICAL 
AND CHEMICAL PROPERTIES ARE AMONG THE ADVANTAGES OF USING 
ADHESIVE BONDINGS IN FABRICATING ALUMINUM PRODUCTS. 


A rnovcx most proprietary adhe- 
sives are compounded for specific bond- 
ing jobs where certain properties are 
necessary, they are generally composed 
of the types listed in Table I. As the 
table shows, there are many methods of 
bonding, plus a variety of curing sched- 
ules. This versatility of adhesive bond- 
ing techniques and joints is the reason 
for their rapidly expanding use with 
aluminum. The simplicity of adhesive 
bonding has also contributed to this 
success. And the low cost of adhesives 
has helped them to gain access to jobs 
formerly held only by solders. 


Design Considerations 


Design possibilities with adhesively 
bonded aluminum structures are limited 
only by extremes of stress, temperature 
and corrosive environment. Through 
the use of adhesives, aluminum can be 
joined to many different materials in 
one operation. 


There is only one special considera- 
tion in designing for the use of ad 
hesives in joining aluminum; peeling 
stresses should be kept as low as pos 
sible. In some cases it may not be pos 
sible to avoid them, but proper joint 
design will reduce them greatly, thereby 
assuring a long service life. Figure 1 
shows how joints may be designed to 
minimize peeling stresses which might 
otherwise exceed the strengths of the 
adhesives or the materials being joined. 


Pretreatments 


The pretreatments used in adhesive 
bonding of aluminum are concerned 
only with cleaning the surface. In most 
cases, it is not even necessary to remove 
the metal’s natural protective oxide 
coating. The cleaning treatment should 
be selected with joint strength require- 
ments in mind. 


For lower strength joints, the ordi- 
nary mill finish of aluminum is clean 
enough. Solvent degreasing to remove 
thin films of production and handling 
oils is necessary for intermediate 
strength joints. Where the adhesive 
bond must develop the greatest strength 
possible, a chromic-sulfuric acid dip is 


FIG. | 





LAP JOINT 


OFFSET LAP JOINT 


INSET BUTT JOINT 


TEE JOINTS 


TUBE & PIPE JOINTS 











usually recommended as the best chem- 
ical cleaning method. When a variety of 
materials are to be bonded together, it 
may be necessary to use several differ- 
ent cleaning methods on the joint areas 
before bonding. 


Methods of Applying 


The adhesives themselves may be 
applied by any of several techniques 
depending upon the nature of the ad- 
hesives and the desired properties of 
the joint. Roller coating is particularly 
effective for high speed application of 
a thin coat of adhesive, as in the pro- 
duction of laminates. Various building 
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materials are currently being adhe- 
sively laminated with aluminum foil to 
increase their thermal insulation prop- 
erties 

For more limited areas, the adhesives 
may be applied by brush, blade or spray, 
which are the more familiar methods. 
However, certain adhesives are being 
adapted to mass production practice by 
their manufacturers who are turning 
them out in film form. This film is then 
cut into sheets, ribbons or special shapes 
which follow the contours of specific 
joint areas. These precut shapes are 
then assembled with the metal parts 


before curing. 


Curing 


Curing processes for adhesives used in 
bonding aluminum vary considerably 
with their type and form. The length of 
curing time may range from three sec- 
onds to 76 hours or more depending 
upori the type of adhesive and whether 
or not heat and pressure are applied to 
the assembled joint. Table I shows the 
curing times generally used with differ- 
ent types of adhesives. Either heat or 
pressure, or both, must be used to ob- 
tain the highest bond strengths. 


Properties of Adhesive Bonds 


Although adhesives have been used 
extensively in bonding aluminum and 
other metals in jewelry, electronic com- 
ponents and other relatively noncriti- 
cal items, they can also be used where 
strengths in the neighborhood of 8,000 
psi are required in tension or shear. 
Table II shows the strengths attainable 
with various adhesives when used to 
bond aluminum to aluminum. In gen- 

eral, adhesives are resistant to water 

and hydrocarbons, an important factor 

to the manufacturers of containers. 
Product Engineering 
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DESIGNING WITH ALUMINUM No. 27 (Continued) 


Kaiser Aluminum 








ADHESIVES COMMONLY USED IN BONDING ALUMINUM* 


Resistance to 
Hydro- 
carbons 


Performance in Use 


Non 
Structural 


Common 
Curing Time 


Usual Bonding 


Type Methods Water Structural Typical Applications 





Polyvinyl Acetates Solvent Release 


At 250° F-350°F, 


3 sec 


Good to 


Excellent 


Poor to Poor Excellent Aluminum to aluminum, glass 


cork 
paper and 


Water Evaporation Fair eramics, mica, wood 


Reactivation eather, cloths 


many plastic films 


Cellulose Nitrates Solvent Release At room temp Excellent oc Alumir 


90 min-—24 hr w | 


thermoplastic resins 


um to agiuminum, giass 
eather, cloths 
etc 


Notural Rubbers Room temp. 24 hr, Excellent 00 celler ninum te tile 


260° F-350° F, 
10-30 min 


Solvent Release aeiuminum 


Pressure od and metal 
Vulcanization 


Water Evaporation 


Synthetic Rubbers Solvent Release Exce ubbers 


Room temp. 24 hr 
260° F-350°F 
5-30 min 


fabrics 
Pressure 
Vulcanizat 
Water Evapo 


Contact Pressure 10 min—24 hr 


otro + D 
a om temp 


12-76 he 
10 min—24 hr 


mor plastics 


ubbers and wood 


Phenolics m. wood 


Pressure odifiers 


Phenolic-viny! 


Phenolic-polyviny 
butyral 
Phenolic-p 
formal 
Phenolic-Neopr 


Phenolic-Buna-N 





Heat and 
Pressure 
Heat and 
Pressure 
Heat and 
Pressure 
Heot and 
Pressure 
Heat and 
Pressure 


onsisting of o 


nu 


nber 


Exce 


Excell 


Excellent 





Some of them 


offer great resistance to 





impact in shear, while others maintain 
their strengths at temperatures higher 
than 400°F 


Cost Advantages 


Today, adhesives range in price from 


thirty-five cents to five dollars per 


pound. The lower priced adhesives are 
the type most generally used in making 
laminates, the more expensive types for 
seam bonding. Because adhesives are 
applied at eight to nine pounds per 1000 





square feet, the most expensive adhe- 


Type 


STRENGTH RANGE OF ADHESIVE BONDS 


Alum 


Typical Cure 
Schedule 


4 


num to A ’ 


Approx. Tensile-Shear 


| to Al Bonds, ps Specific Application 





Natural and Synthetic 
Rubbers 


Polyvinyl! Acetates 


Phenolic Blends 


Epoxys 


5 Y , sme plates | 





sive bond costs only one-third the price 


of an equivalent soldered joint 
For information and assist- 


ance in design or application of adhe- 


further 


sives to aluminum, contact the Kaiser 
Aluminum sales office listed in your 
telephone directory. Kaiser Aluminum 
& Chemical Sales, Inc., General Sales 
Office, Palmolive Bldg., Chicago 11, Illi- 
nois; Executive Office, Kaiser Bldg., 


Oakland 12, California. 
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Solves pH Meter Housing Problem 


Housings for Pocket Model and Zer-o-Matic* Bench Model pH meters 
must be tough, strong, impervious to chemicals and corrosion-resistant. 
Beckman Instruments, Inc., chose CYMEL® 1077 melamine molding 
compound. This tough, break-resistant plastic protects the delicate 
mechanism, provides color that cannot wear or chip off and eliminates 
use of metal subject to corrosive attack. 


*Trademark Beckman Instruments, Inc. 


Breakfast Brightener 
is Good Insulator 


This colorful toaster’s pastel-toned ends, 
panels, base and control lever, molded of 
BEETLE® urea plastic, will brighten any 
kitchen or breakfast nook. With the smart 
luxury look, BEETLE brings practical 
advantages of insulation against heat and 
electricity, resistance to scratching and 
discoloring, and easy damp-cloth cleaning. 
The toaster and a grill with matching han- 
dles of BEETLE are made by Capitol 
Products Co., Winsted, Conn. 


No heat problem for flash unit 


The new Anscoflash Type IV holder and 
battery case, molded of CyMAc® 201 
methylstyrene-acrylonitrile compound, re- 
main dimensionally stable under heat, thus 
assure tight fit for all parts and good elec- 
trical contact. The CyMAc 201 holder is 
tough, resistant to perspiration and stain- 
ing, and is itself a good insulator. CyMAC 
molding compounds are available in a rain- 
bow of brilliant and pastel colors. 





AMERICAN CYANAMID COMPANY — CYANAMID 





PLASTICS AND RESINS DIVISION 
4OA Rockefeller Plaza, New York 20, N. Y. 


In Canada: Cyanamid of Canada Limited, Montreal and Toronto 


Plastics 
and Resins 


Division 
i | 


Offices in: Boston « Charlotte * Chicago « Cincinnati « Cleveland « Dallas « Detroit « Los Angeles « New York « Philadelphia « St. Louis « Seattle 
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PERSPECTIVES 





On Standardizing 
Type Fonts 


Who Should 


Product Engineering 


Use It? 


in design and development... 


More and more, man’s reading will be done for him by machines. But 
this is to save time and manpower in business; by no stretch of the imag- 
ination should we expect to have our favorite western or who-dunnit 
devoured by a machine—with the name of the murderer ticking out on a 
printed tape. 

The automatic handling of information, particularly in office work, is 
rapidly becoming a necessity. Machines have long been able to put 
printed information on paper. We now need machines to read and absorb 
this same information. But this brings up a problem in standardization: 
Can a standardized type font be adopted for these information machines? 
If so, what kind, and what is to be gained by it? And—what are the 
chances of all US firms cooperating to select a type face that is completely 
unoriginal, perhaps aesthetically unattractive, and identical with that of 
the shop around the corner, in the next town, and the next? 

Most reading machines now being developed can read, perhaps, any 
one reasonably faced font. Still others, more expensive and complicated, 
can read several fonts, but not without resetting each time a different font 
comes up. The machine that will read, at a high rate of speed, several 
different fonts as the information is sent through it at random, has yet 
to be designed. The odds are that such a development remains a number 
of years away, and even then will not be within the range of many 
prospective users’ pocketbooks. 


The type font suggested for standardization (above) is in use on many 
business machines, and is based on the 5 x 7 element grid. The characters 
are generated by inscribing circles in any of the 35 squares and drawing 
tangent lines to the desired circles. Shape of the characters is like that 
produced by pressing selected wires or pins of a cluster of 35 through 
an inked ribbon against a piece of paper. Jack Rabinow, president of 
Rabinow Engineering Co., Inc., Washington, D. C., who suggested adoption 
of this font, says, “It contains the fewest elements and still makes a reason- 
able looking font. In fact, you might consider this font a 35-bit code 
rather than a printed font.” 


Banking institutions could have standardized by adopting this font for 
all important parts of a blank check. They could also have recommended 
that all checkwriting machinery adopt this font so checks could be proc- 
essed immediately when they reach a bank, or in the user's own personal 
accounting department. “The current magnetic-ink systems,” says Rabinow, 
“require retyping all checks after they reach the bank. If banks were to 


issue free checkwriters with various degrees of sophistication, depending 


(Continued on page 77) 





Why V-belts reinforced with 
DACRON 


REG. U.S. PAT. OFF 


economy in 


SPACE-SAVING DESIGN. The extra strength of V-belts rein- 
forced with Du Pont “‘Dacron’’* polyester fiber satisfies the 
demand for more compact, more economical belt drives. 
Designers find that fewer and smaller belts and sheaves can 
carry the load. In a typical case, 5 belts made with “‘Dacron’”’ 
did the work of 7 conventional belts. 


LOWER DRIVE COST. Compare cort and capacity of V-belts 
reinforced with “‘Dacron’’ against standard belts. You'll find 
that belts made with “‘Dacron’’ have increased horsepower 
capacity, give lower initial drive cost, easier upkeep . . . in 
every way a far greater dollar-for dollar value. 


give versatility in design, 
maintenance 


A 


LESS MAINTENANCE. s: ronger, longer-wearing V-belts rein- 


forced with “‘Dacron’’ are made to operate continuously 
under severe shock loads without costly maintenance ex 
pense. They stretch less, have longer flex life . . . eliminate 
the excessive cost of frequent downtime for belt adiustment 
..a big saving in operating expense. 


“‘Lasted 52 times longer than regular V-belts,” 
reports a user of belts made with “‘Dacron’’. De- 
spite continuous rugged use, only one belt change 
was necessary in five years’ operation. ““Dacron” 
yields slightly under high impact—but resists 
stretch. And the low moisture regain of “‘Dacron”’ 

only 0.4°;—assures dimensional stability to 
changes in humidity . . . less time spent in match- 
ing belts. 

For the next drive you design or install, consider 
the advantages of V-belts made with ““Dacron’’. 
Du Pont makes the “‘Dacron”’ used by belt manu- 
facturers in producing their finest-quality V-belts. 
E. I. du Pont de Nemours & Co. (Inc.), Textile 
Fibers Department, Wilmington 98, Delaware. 

*" Dacr is Du Pont’s registered trademark for its polyester 


UPON 


REG. U.S. PAT. OFF 





BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 


V-BELTS OF “DACRON” transmit more horsepower ... stand greater shock loads... give longer flex life... 


give greater opportunities for machine-design improvement. 
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on customers’ needs, cost of the checkwriters would be more than offset 
by the possible savings resulting to the bank. 

Another big use for standard fonts would be where the material is 
specifically designed for business machine use, such as paychecks from 
certain automatic machines where verification is necessary between the 
printed and the punched data. In some cases, humans are now used. 

Several reading-machine designers predict that, in the long run, punched 
cards will be eliminated—reading machines will take over the job 

In general bookkeeping, which requires many forms for tabulating by 
automatic machines, a standard font should be very useful because stand 
ard reading machines could then handle forms at the receiving end of 
the operation. Why not make it just as easy for the person receiving a 
standard-type-font order as it is for the company sending it? 

Also, what about household bills, and those from various stores? When 
these are paid by check, the bills and the checks printed with identical type 
fonts could be read together by machine. 

And think of the large-scale bookkeeping operations of both government 
and industry. In the Social Security and income tax bureaus alone, many 
nillion entries must be transcribed from typewritten or business machine 
forms to punched cards; then the information must be entered into exten 
sive records. Each year the US government and industry issues billions of 
checks which must be proofread, sorted, tabulated, canceled and verified 
back into the original records, With a standard font, and a standard 


check size, such check processing could be made completely automatic 


The Big ayoff Automatic post office machinery has been designed and is now being 


built. Here the standard font will really pay off. If the large users of 
mail, such as big insurance companies, mail order houses, publishing 
houses, the Government, advertisers, go to a standard font, the post office 
which usually gets this mail in separate deliveries, could process it without 
human intervention. Standardizing a business font just for the benefit 
of post office operations would pay by increasing that department's efhi 
ciency. Also, most post office errors today are human ind while ma 
chines too can make mistakes, self-checking systems could be easily added 

To get the program moving, users of the standardized font could be 
given preferential handling of the mail, plus a postal rate lowered by 
;¢to}¢. For companies with huge quantities of outgoing mail, the change 
to a standard form of address, standard abbreviations, and standard font 
would be a saving. The post office could save double that amount 

rhe standard font could be particularly useful in transmission of tel 
type and telegraph messages and in the printed output of high-speed com 
puters. The messages are often retransmitted, and the standard font would 


allow reproducing them, as any other code, without deterioration of quality 


The Cost Changing the type font on the millions of typewriters would be rela 
: tively inexpensive. As for the long lists of addressing plates already in 
lo Change existence, changes in the lists occur often enough so that in a year of 
two most lists would undergo a complete revision anyway Linotype 
machines also could be adopted to any type font desired 
However, to completely automatize the post office there is the problen 
f developing machinery to read handwritten addresses, which constitutes 
a fair proportion of the total mail bulk. Bell Labs recently developed a 
system for reading handwritten numbers which requires the writer to con 
form to a certain writing style. But the system must stll be adopted to 


letters as well as numbers Paul Anderson 
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6 SPEED NUTS’ replace 10 fasteners 
...and costs drop 80%! 


Six Tinnerman Speep Nuts replaced 10 weld nuts 
on the Gibson Window Air Conditioner . .. and pro- 
duction costs dropped more than 20 cents per unit! 

Working with the designers at Gibson Refriger- 
ator Company, Division of Hupp Corporation, 
Tinnerman engineers suggested using four 
“J” Type Sprep Nuts to fasten the front panel to 
the air conditioner cabinet. These one-piece, self- 
locking, spring-steel fasteners snap in place by 
hand; are self-retained in screw-receiving position 
They also used two Flat Type SPEED Nuts to fasten 
the window mounting channel to the cabinet 

By eliminating ten weld nuts, Gibson was able 
to divert a spot welding machine to other uses, 
reduce materials handling, simplify and speed 
up assembly. They cut costs right down the line 

without sacrifice of product quality! 

Savings like this are being made every day when 
manufacturers switch from ordinary fasteners to 
Tinnerman Speep Nut Brand Fasteners. Over 
9000 variations are available to handle practically 
any fastening job, from tiny transistors to huge 
freight cars. 


Send for complete data on how you can make 
And investigate 


important assembly-cost savings 
the possibilities of having a Tinnerman Fastening 
Analysis made of your products. Call your 
Tinnerman representative, or write to 


TINNERMAN PRODUCTS, INC. 
DEPT. 12+ P.O. BOX 6688 +» CLEVELAND 1, OHIO 


TINNERMAN 


FASTEST THING IN FASTENINGS® 


CAMABA; Dominion Fasteners Ltd. Namitten, Ontarie. GREAT BRITAIN: Simmonds Asrecessories Ltd, Treforest, Wales. FRANCE: Simmonds $.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecane-Bundy Gmbil, Heidelberg, 
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selection guide for 


sandwich-panel 


This second of three articles on modern i 
industrial sandwich structures describes 
materials that make the skins. First ar- 


Tl) ] C i 
ticle (PE-Jan. 20, p. 70) similarly gave neintenan \\ to t ex 
advantages and disadvantages of core the facing itself. A nposite. t mpleted sand 
materials. Next article will tell which vich gets its good or bad characteristics from all thre ponent 
adhesive to use. re, facing an So, f tain teel 
might require a eid k f 
board. This is because the st hould be thin p le t 
t lown—but light-gag eet easily dentec n rvice 
Wood in vai forms Ww ng the main iterial f f 
panels. But now a list of non facings includes: metal irbon 
teel, stainless, aluminum r, magnesium ist 
the fiber-reinforced type rh ie nonmetal 


} 


bestos cement board 


lhe panels may be flat—or textured (PE—Mar. 17, °48, p. 7 





Because metals 1 cle ¢ trength t t 
/ thin sheets will work. But this ra three problen 
‘ie : : ‘ 
- i e Slight thermal buckling, particularly in large a ft 
a luc i wavy surface objectionable to the « This can be 
. . . ted Dy using a more igid core Da king t] heet witl 
Protection against marring .. . 
da facing of pivwor I ain tiffen it 
is provided by facing with textured metal. Left . 
by , ‘ texturing the metal 
agiuminum gives honeycomb core and facings for , — 
—— e Impact loads need stiffness in the facing they will be 
aircraft decking. Right: supermarket door, de ; , ; 
tributed over t ( r thi nd of load heet 
veloped by Rigidized Metals Corp., has stainless pe Wee . ene 
wed eerondar 
steel bonded to plywood, with interleaving of , d secondary facing 
foam rubber to take shock e Thin sheets also buckle easily, th il coefhicients of expan 
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Aluminum facings. . . 
plus paper honeycomb give lightweight strength 


to aircraft partition 


Milk, and sandwich construction 
go together in this Heil Co. dairy tanker 

forced plastic outer body, foamed piastic 
less inner tank—bonded together 


R. K. HUMKE 


Mg T 


From railroad ... . 


this Pullman-Standard meat locker is relayed 


; 
to tractor trailer. Epoxy-glass laminate facing 


Stainless steel, 


takes abuse, stiffens and protects balsa core 


Carbon steel f 


Aluminum 





Post-formed facings . . . 
of polystyrene sheet are teamed with 
foam-in-place urethanes to give shaped 


panels for German refrigerator. Open-fac a cemduiich  . . 


for auto-heater housing uses foamed urethane for 
thermal insulation and single facing of molded plastic 
for shape and rigidity. 


Thin aluminum... 

backed by rigid secondary facing, 
decorates and protects experimental 
panels built by National Homes Corp. 
Interior partition (1) has melamine plas- 
tic finish and paper honeycomb. Other 
panels are load-bearing: (2) roof-ceil- 
ing uses hardboard stiffening and 
paper core, (3) expanded polystyrene 
with hardboard backup, (4) glass fiber 
core and asbestos cement backup, (5) 
gypsum grid core with asbestos cement 
secondary facing, (6) asbestos cement 
grid core and backup, and (7) impreg- 
nated paper honeycomb core with out- 
side backup of asbestos cement, inside 
backup of hardboard. 





COMPARISON—PROPERTIES OF FACING MATERIALS 


Thermal 
Expan- Tensile Filexure 
sion, Strength, Strength Elastic 
Specific in. in. psi x psi x Modulus 
Material Gravity Fx 10 1000 1000 psix 10 





Carbon steel 
Stainless 
steel 
Aluminum 
Reinforced 
plastics 
ie ae S (glass fabric) 


Cobalt-base alloy .. . 7 
sandwich developed by Solar Aircraft Co. withstands 
10,000-psi skin stress in cantilevered loading test at 
1500 F for 21/2 days. Core is square honeycomb made 
of Haynes alloy No. 25 foil 0.002 in. thick; facings are 
heavier gage sheets brazed to core. 





Along grain. Across grain 
Annealed 
In bending 
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extruded, particularly where the facing is designed for 
interlocking with other panels after bonding. 

Foamed plastic cores have given impetus to alumi 
num facings in sandwich construction. Under develop 
ment is a new technique of continuously expanding 
polystyrene beads between facings of coiled stock. The 
panels are cut to length as the composite emerges, much 
like production of extrusions. When formable anodized 
ind porcelain-type color coatings for aluminum sheet 
pass the development stage, such panels will be able to 
be shaped into structures for refrigerators, air condi 
tioners, food coolers and the like by such technique $s as 
the Westinghouse fold-up method 

Where post-forming is unnecessary, there are well 
established coloring and texturing methods suitable for 
iluminum sandwich facings (PE—Sept. 30, °58, p 
101). Prefabricated wall panels 


portable industrial buildings, for example—are now avail 


for homes and small 


able with aluminum foil-coated paper honeycomb cores 


ind foamed plastic cores are beginning to move into 


this field too 


THE PLASTICS 


Glass-reinforced plastics polyesters, ¢ poxies phi 


nolics, and silicones—offer high strength-weight ratios 


for facings, also corrosion resistance and good dielectric 
properties. As reliability standards for reinforced plastic 
become established (PE—Feb. 3, °58, p. 69), plastic 
laminate facings will become more common. With 


iper honeycomb cores, panels for truck bodies, tank 

ind radar housings have already been built 

foamed plastic—urethanes and polystyrene 

] work well with laminated plastic fa 
the lay-up process tightly locks facing to 


With contoured parts, these facings are easy to 


hand lay-uy A newly developed techniqu 


] } 
l 


: 
uses a specially designe pI 


I 
ving and catalyst simultaneousl\ 
soon be adapted to mechanized 

h panel construction 

Non-reinforced thermoplastic sheet material is often 

post-formed to give panels of unusual cross-section 

even hollow shapes like housing and radomes—when 
combined with foam-in-place cores like the urethane 
polystyrenes, and vinyls. Chief advantage of these com 


posites is light weight, good insulation, and buovancy 


THE SOLID WOODS 
Wood offers 


ease of shaping. These ad\ 


ivailability, low cost, light weight, and 
ntages are offset by prob 
lems of rot, moisture absorption, flammability, and in 
sect attack. Woods vary in resistance to these influence 
ind special preservatives like coal-tar creosote and zinc 
chloride—as well as fire-inhibiting chemicals—help too 
Sandwiches are put together with structural adhesives 
und such core materials as paper honeycomb, plywood, 
ind plasterboard. Packing cases, pallets, and small trans 
portable buildings have been made with paper cores 
Such utility applications employ softwood facings—fir 
pine, spruce. Hardwoods, because of cost and greater 
finishing difficulty, are reserved for decorative applica- 
tions. Here are the five most familiar hardwood facings: 
¢ Mahogany is dimensionally stable in use, resists dry 
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rot, insects, and worms. Colored from light to deep 
reddish brown, it is easily worked and finishes to a high 
luster 

© Walnut resists warping t of all hardwoods 
portant be idditional str 
idhesive bond | cor 

@ Oak | ble it bot ecit 
though only two—1 nd whi re important pan 


material Whit 


durable be us 
se pore structure whi re usture permeati 
@ Maples are fine-grained, a wear smooth wi 

ming splinter A rd grad most 


g S| 
racing ire Suga! 
e Gumwoods 


ind the util 


uppearance of hardw 


metal are also pi 


graphing techniqui 


THE PROCESSED WOODS 


Special processing can overcome some of the 


= 
1dvantage rticularly the 


1inine that i idency to warp and 


| plit Im use 
Plywood is an adhesive 1 laminate of an 
number of sheets, with grain cr rossed 
Impregnating wood with 


formaldehy 


a 
i : . : 
nating plus compressing seals 


nny 


es abrasion an 


t 


O*V 
*hness. Hardboard, a m 
] 1 


} 


the 


THE INORGANIC NONMETALS 
Asbestos cement board is the 1 


onflamn 


cu ft 


REPRINT of this article can be obtained for your reference 
file by checking No. E22 on one of the Reader Service cards 
bound in this issue. For other reprints available see “Current 
Reprints” listing in this issue on page 155 
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Enters High-strength Field 


This special steel offers advantages in cost and easier fabrication 


Here are its properties, and design tips 


Department 


E. G. OPSAHL and W. H. SPARING, Product Engineering 


iS grind 


Easily cast in sand, tl 
to that of low bon The same 
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l'ensile properties nded hardne¢ 
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Strength Comparison of Steels 


BOR ERNIE Tah LY 
Ultimate Yield Fatigue Strength _ 


Material Strength, | Strength, 
psi psi Standard, Notched, 


psi psi 
240,000 | 220,000 70,000 40 ,000 


SAE 4340 
240,000 | 195,000 73 ,000 53 ,000 


Wearpact 


rth, 180,000 psi 


I similar to those of other 
but We irpact shows greater ductil 
higher reduction im area Low temperatures 
n when these steels are 
ly through their cross-section. Room 150 F the 
V notch impact strength—about ft-lb to 
high impact 


higher than that of other steels 
ft-lb—are limit 


I¢ 


yp is less than f 


rn CVE 


130.000 »n 


lhe material retains good im 


the transition temp ratures 
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combines high tensile strength at low temperature 
without substantial loss in impact properties. 

Compatibility with low-carbon steels arises from 
similar physical properties. ‘The thermal coefficient of 
expansion, electrical resistivity, specific heat, and ther 
mal conductivity are about the same as for low-alloy 
ind carbon steels heat-treated to the same structure—a 
similarity that gives little trouble when castings are 
used in ordinary steel structures. 

Elevated temperatures up to 350 F have little effect 
on the mechanical properties. Above this temperature, 
the steels soften and lose mechanical strength and 
hardness. 


WHEN YOU MUST FABRICATE 


Machining is recommended when the material i 
normalized. However, good design aims at minimum 
machining to get the economy that comes from casting 
to shape. When hardened, the alloy must be machined 
with carbide tools. Compared with 4340 steel at 500 
BHN, Wearpact is more readily machined at cutting 
speeds below 175 ft/min and more difficult at faster 
cutting speeds. At 300 BHN, tools for machining 
Wearpact have five times the life of tools used for 
machining 4340 

Parts for welding must be preheated to 150 to 330 
F. and welded with stainless steel electrodes or low 
alloy electrodes AWS-ASTM, Class E-7016 through 
E-12015. Welding reduces strength at the heat-affected 
zone. Parts must be weld-fabricated before hardening as 
rehardening is not recommended. Parts with high wear 
should be mechanically fastened rather than joined by 
welding. Usually, throw-away parts save money ove! 
rebuilding by welding 


DESIGN POINTERS 


Casting intricate internal shapes gives one-piece d 


sign without necd for expensive cored forgings and 
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Limiting close tolerances to ex 
ternal diameters which can be machined more easils 


welded fabrications 


gives additional savings 

High strength-weight ratio combines with th« 
distributive 
metal for maximum rigiditv—to give trongcr, ( 
With econom 


tional advantage of cast metals—easy 


rigid structures, Ib for Ib, than forgings 


is the primary advantage, cast steels now present new 
design concepts in the lightweight, his 
tural field. Two examples ar 
Self-sharpening dipper teeth. The greater strength 
of Wearpact allowed redesigning the origit part with 
1 thin, hollow-ground contour and » ty lesign 
which permitted up to 80% to be worn off before 1 
placing. The sharp teeth lowered | required for 
digging and also gave four times longer service lif 
I'rack shoes of crawler tractors. ‘I hx 


lighter in weight, whil 


shoes are 35 
ind less distortion in service. Simil 


convevors can be stronger and m 


EDITOR'S NOTE: Other aspects on design of high-strength 
structures are covered in: 

A Fresh Look at Leaded Steels Apr 14 ‘58, p 72. Con 
trolled additions of lead give high-strength steels good ma 
chinability without loss of tensile, impact and fatigue strength 

“New Aluminum Forging Alloy,’ Dec 23 ‘57, p 62. Lower 
notch sensitivity makes alloy 7079 better than older 7075 for 
thick sections requiring high strength 

“High-strength Steel Key Factor in Design of World's Largest 
Shovel,” May ‘56, p 148. T-1 high-strength weldable steel 
doubles dipper capacity 

Fabricating Ultrahigh-strength Steel,” Dec ‘55, p 170 
How to work SAE 4340 to assure maximum strength and 
reliability. Gives design tips; checklist to evaluate applications 

“Ultrahigh-strength Steel for Aircraft Structures,”” Oct ‘53, 
p 129. Gives comprehensive design properties for SAE 4340, 
tells how to process and fabricate it 





DESIGN FEATURES 
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\ 
‘tinged plates - 


Independent wheel suspension 
of Dutch trailer lets tubular air bellows dis 


tribute load evenly. Each wheel is on a stul 


ixle fastened to a plate hinged on a cross 

member that ing beneath the chassis 

bellows is hollow, 

plenum chamber. It 

re leveling valve The two 

inted on chassis; each has a 

er connected to its plenum chamber. The 

valves add or remove air that keeps chassis 
level as wheels follow road contours 


Dutch, German and American designs show 
varied approaches to automotive air 
springing. All three have these common 
advantages: chassis height changes little with 
load; variable spring rate gives better 
stability. 


The Dutch system, developed by Van Doorne 
Automobielfabrik, Eindhoven, for tandem 
axle highway trailers, supports the chassis 
on long rubber bellows. Nitrogen and hy 
draulic cylinders are combined in the system 
designed by Siegener Eisenbahnbedarf AG 
in cooperation with the German Federal Rail 
ways for an 8-axle trailer that carries heavy 
loads over uneven ground. American Motors 
Corp. of Detroit put air springs in parallet 
with coil springs on the rear axles of its 
Rambler cars to get the same ride charac 
teristics when loaded as empty See PE— 
Mar. 10, p. 25 for Detroit’s thinking on future 
air spring designs 





Continuous Axle Suspension 


Better lateral stability . . . 
results from ind pe ndent su pension fi eaci 
wheel. Body tilt for a given sidewise unbal 
ance moment is half that experienced with d 
signs using continu 

ontinuous axle, sprit 

distance from center of 

line; but with independent ; spensi le 
flection depends on wheel motion relative to 


n, d 


crossmem bers mtrolled by the greater dis 


tance from trailer centerline to that of wheel 
This doubles the effective moment arm 
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Weight distribution . 
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opindieée head 


Clomping 
bits 


billet 








Billet is held . . 
by vertical fixture that clan i dges betwee Looding stotion 
hydraulically actuated bit 1] gh billet is 
d in the fixture by a loadi1 if that til 
dge and carri it aga ta tra ng leaf 
. cune thy lh ae ill 

















ococga reas eer ee oo so os 


is held at 5000 cu in 
1 convevor beneath tl 
idjustments are mad 
are running, in 0.01-in 
the operator adjusts th 
be tore the cvcle be gin 
enough to admit th 
automatically. At th 
utter surface speed is 
of scale and scrap m 
billet Billet proce 
vide, and 6 to 14 ft | 


DOUBLE SCALP 


Double-spindle method allows 
machine to mill both faces of an 
aluminum billet simulaneously. 
Machine works six times faster than 
single-spindle type, and turns out 
better product. 


New design ideas here in machine and cutters 
make possible the high production rate and 
Miller 75-in 


facing largest 


low costs has two 


inserted-carbide 
They scalp billets in 90 sec that 


servicing 
cutters, the 
made 


10 
The preset cutting inserts reduce blade-grind 


ever 


require min on single spindle machines 


ing time from weeks to hours, and setup time 
from hours to minutes. Machine was designed 
by Consolidated Machine Tool Div 
Birmingham the 
W. Va., 


c 
v 


of Farrel 


Co., Inc., for Ravenswood 
plant of Kaiser Aluminum and Chem 
Co Cutters by Wesson 
and each spindle is driven by a 2300-v 


made by General 


ical made the 


Co., 


air-cooled 


ore 


motor Electric 





Pickott fingers 


Spindle bead unioad fixtures 


Stock removal rate 


! 


] 





Castings Cut | 
Mower Costs 


Two manufacturers of power mowers find 
advantages in designing with cast parts. 
Cost is reduced; appearance is improved. 





Product 


Engineering 


Self-propelled mower made _ by 
Middletown, 
N. Y. and riding Motomower made 


by Detroit Harvester Corp., Detroit, 


Clemson Bros., Inc., 


are noteworthy for their use of cast 
parts. Both have cast frames and 
are powered by gasoline engines; 
Motomower has a 31/2-hp Clinton 
engine and the Clemson a 234-hp 
Briggs & Stratton 
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Combination 
of Motomow 
walls of blade 
case f finish 
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chassis- 
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Zinc and aluminum 
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PRODUCT DESIGNS 


— Automatic Assembly 


This machine puts together shaft, 
bushings, insulators and laminations 
—totalling 900 armatures per hr for 
automobile heater motors. An at- 
tendant merely services the feeding 


stations. 


Called the 4CA-54, the 
made by the Cimco Engineering Co., 
Ann Arbor, Mich 


it to produce armatures with a range 


machine was 
Adjustments enable 


of lamination stack heights and shaft 
lengths. Minor changes are needed to 


handle different shaft diameters 





eile teen paar, Eight assembly stations 


ire posit around a 48-in.« 
3 Phe 
, ing is loaded into th 
BLANK t tion 1. At station 2, a 
“AND 3-stage progressive die and loaded 
LOAD FIBER ver the bushing, Metal 


g 
= 7 
shuttles at statior 


ned 


Stotion 5 in.-dia index table 
LOAD bus! 
SHAFT Sete ¢ 











oe ' b - £ j ] 
C misnhed as they slide on 
ired ontrol the 
th re. Station 4 cut 
lamination. At station 


i hydr il ] 

















ram while 


Station 2 
BLANK 
SAND 
LOAD FIBER 





HYDRAULIC 
UMT 








Se Y Shaft 


Shotts 


a 


Fn she dg 
ormatures 


laminations 


bushings 


( l 
loaded onto th 
lamination 


Stack height i 


laminations loaded 


cond insulatio1 


ompress 


machine from 
gazin feeding 
ut and asse 
iaminations ar 


+} 


nveyed t 


the 


two h pp rs and 


device. Insulating 
the 
stamped elsewhet 


De 


mbled in ma 


ic nes 


magazi 


Ina hit € 





Setting up a large motor 
for noise-testing in the anect 


wall was formed by spraying 


asbestos over expanded stee 


proves that silence 
doesnt have to be 


ittie expens 


“i, : : 
ib that Pennsylvania 


os lab; it 
The Standard f 
n misphere rf quiet 


i 


ft., with a structural 
1 


++ 


yutside with 4-by 





Outside wall . 
! of the anechoic 
which forms th is Limpet spr 
| Mattison C 
damped room do afttis 
sonance 


char 





There are several types, and choosing the right fan is often 
more than a matter of type. Here are charts, 
tables, sample problem—and three fan laws that help 


decide when a smaller unit could do the same job. 


Propeller 




















gQuideto... 














Das main considerations when selecting a fan are 


type and size. Determining size is simply a matter of 











using the correct formulas and performance charts. But 














selecting the correct type depends more on sound judg- 
ment than on formulas because there is usually more 
than one type suitable for a particular application 

Ihe selection table 


riven above will help toward a 
I 





FAN LAWS 








What happens when either fan size or operating 
speed is changed? The answer is found in three 








laws: 


Capacity varies as: (size,/size,)* X (speed./speed 





Static pressure 
varies as: size,/size,)” X (speed,/speed 





— — : Power varies as size,/size,)" X (speed,/speed 














: These fan laws, confirmed by test, can be used 
Vanaxial 
within these limitations 


They will not hold true for extreme variations in 





size or speed. 
They apply only to geometrically similar fans 
They will not work if blade width or blade angle 
(0 is varied while diameter is held constant. 
If any equipment is added or subtracted, the 
pressure required for a given flow will change, and 
fan must be rerated 
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TABLE I—THE ABC OF FAN SELECTION 





Hp at Constant 
Speed 


Typical Applications 





low 


low 


medium to high medium to high 


medium medium 
medium to high medium to high 


high high 


General ventilating fans 


Heavy-duty ventilating fans 


Industrial exhausters 


Rises sharply ot 
increased capacities 


The best for free-delivery; wall-mounted. 
For supply or exhaust 


General ventilating. Moves fair vol. of 
air at low pressures 


Industrial ventilating. More efficient, 


more costly, than tube axial. Usually has 
air-guide blades ahead of vanes 


Fumes and other industrial exhaust; con- 
veying 
Process gas; air at very high pressures 


Air conditioning, general ventilating. 
Max efficiency at about max pressure 


More efficient at max hp than forward 
curve. Same applications 


Where efficiency is important. Same 
applications as forward curve 


Pressure blowers o1 


NMechanical-draft fans 


FAN NOISE 





TABLE Ii—TYPICAL MULTI-RATING TABLE 
(for Buffalo centrifugal fan, size 1200) 


TABLE Ill 





08 lem 
90 ip 





Capacity, Outlet 
cfm Velocity, 


1%" p, 


rpm rpm rpm 


359 


382 


imount of disturbance experienced 


facturers have refrained from publishing 
WHAT SIZE FAN? 
Before selecting fan size, flow requirements and fan 
ire must be known. From these, the operat 
ind horsepower requireme! n be found 
ind tables. However 
ral fans can do the job. A smaller 


ufficient flow if operated at a higher speed—and 


specihc yvstem, 
size can still pr 
fore at higher horsepower. This reduces efficiency 
it will also reduce initial cost hu n-size selec 


ion becomes a matter of shoppit 


; 


cincathions 
Static pressure p, can be calculated by computing 
in the various system s and the change 
in pressure level from entrance to exit of the system 
In equation form, the fan static pre 


between t 


is the difference 


Velocity pressure is also equal to outk elocity 


end of the system. This simplifies measurements 


Total pressure is equal to sum of the losses in 
rious system components 
Losses for commercial items suc s filters 
devices can be determined directly from manu 
rs’ data. Losses ft standard items such as 
conditions, ducts, OW ind changes 
n can be determined from char ind tables in 
f Heat 
Friction 


nce works such as the 
Conditioning FE1 


CHANGES IN STATIC PRESSURE 
Che difference between system exit pressure Px» and 


entrance pressure p,, should be included in calculations 


when (] 


some device specifically maintains a pressure 
at either location, (2 re is an appreciable difference 
and fluid in the 
rom the surround 
In the first e, the difference in be 


letermined directly, and 


in elevation between th« 
ystem differs appreciably 
ing atmosphere 

in the second 


De D, (0 1925 diff in ele v.) diff in densities 


WA" p. 








In either case, where the differ 
must provide more energy than in a simple 


where negative, fan requirements are reduced 


example, a negative difference occurs when ¢ 


the theoretical draft 


1 chimney when the flowing gas 


neglecting friction) av 


pheric air. 
Equation for static pre 


Ps Pe 7 2 — Ds 


If the fan is upstream of the exit (blowing 


ing), the above equati 


—P 


Many desig 


This decisi 
viding a factor of safet 


by assuming a value 


1cTs 


location 


calculations 


MULTI-RATING TABLES 


Fan performance data are usually av uilable fr 
ufacturers in the form of multi-rating tables 
Ea h table gives data 


particular type and size of fan, and contain 


lable II is an example 


nd static-pressure values with corresponding s] 
The data is based on a standard 
density of 0.075 Ib/ft® at 70-F dry air and 29.92 


metric pressure For other 


ind horsepowers. 


imbient conditions us« 
density chart, Table III, to find the equivalent stat 
pressure. Interpolation between values can be made 
na straight-line basis 

For example: 

Required: Fan to deliver 35,000 cfm (cu-ft/min 
igainst 1.5 in static pressure. Air enters fan at 78° DB 
dry bulb), 49.5° WB (wet bulb) and 28.6 in. Hg 
Select the fan size and find the hor epowel 
required to drive it 

From Table III. Subtracting 49.5 fro 
hart (bottom left) at 28.5 wet bulb 

Proceed vertically to 78° DB 

Proceed horizontally to 28.6 Hg bar 


Read 0.0708 density directly below 


mercury 
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PSYCHOMETRIC DENSITY CHART ve TABLE 1V — CONSTANT-SPEED PERFORMANCE CURVES 
Specific gravity (air at 0075 density= 100) (for Buffale centrifugal fan, size 805) 
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Rubber sleeves . . . 
have been standardized to 
fit over standard bearings 
a), or in pillow block hous 
ings (b). The bearings are 


mounted on shaft and in 


housing in usual manner 


RUBBER CUSHIONS... 


when bearings must be Quiet 


There are many applications where the hum of 
a mounted bearing can be a severe annoyance. 
These tests show advantages of enclosing the 


RUSSELL E. DOWNES bearing with a rubber sleeve. 


Engineering Manager, The Faf 


r it a killer of noi 

vund-reducing sleeve critical req 
bearing. Cur tests capacity of th 
ver level (energy sive and fatign 
lecibel values is subject t 
bec 1uSC de ibe] Our test 
continuous nol benefit from « 
becom verel background 1 
ings rotated 

th db wheth 

dispensin bearing wa 


ry 


tipment such as the bare 


sth 


wh le I nles 


higher sound level. of the unmounted 


Uhickness 
have little effect o1 ind-damping qual 


models had thick rubber housings, requiri 


clips to ground the static electricit 


One approach to 1 
PI 


ng material, such ga O} 

96, p. 135 B rubber sleeve over th er ra 
heaper. ‘The cu ning mater ilso absorbs higher 

requency vibratior Standard bearin the isolated shaft tat 


nk it about 15 euilty of 


nts more 

















Major Causes of Noisy Bearings 


Inherent bearing characteristics 


@ Radia learance to tight o oo loose 


@ Fit betwee 
1oose 

@ Excessive 

@ Excessive 

@ Poor race 


Lubrication 
@ Race dan 


Mounting 
@ Excessive 
@ Shoft fit 
@ Housing 
@ Bent sha 
@ Misaligr 


Bearing abuse or negligence 
@ Brinelled ra 
@ Dirt na 
@ Shield 
@ Rust 


Poor assembly practice 
@ Unbalance 
@ Passage 
@ Resonance 





Comparative radial capacity . . . 
betweer tandard ind rubber-cushionead 
ind tatigue strengtl 


‘ 4 


pacity 


SOUND LEVELS 


decibels 
i) Threshold of acute hearing 


30 Minimum residential noises 
40 Quiet office; average residence 
50 Typical business office 

60 Automobile 

70 Business machine 

80 Average factory 


EDITOR'S 


equipr 





D. A. GUERDAN 


Bettis Atomic Power Div 
Westinghouse Electric Corp 










































































Motor rotates permanent magnet: 


that transmit torque to inner rotor 








FOR SENDING POWER 
THROUGH A WALL: 


HERMETIC 
MAGNETIC 
COUPLINGS 


No more trouble with leaking shaft 
seals when magnetism turns the rotor. 
But success depends on the right ma- 
terials. Article gives results at 50 rpm 
and predicts design of couplings for 
1800 rpm. 


THE HERMETIC CAN 
Material for the can n 


uid reduce transmiuttec 
. 
erheat parts 
. 


pper (or brass) 1s unsatisfactory 
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particularly it high peeds its low 


electrical resistance results in high 


eddy currents; its low magnetic pet 


meability increases the effective ai 
gap Ordinary magnetic ste¢ 5 «tor 
perme ible, because excessive n etl 
flux leaks from one field pole t the 
next 

A magnetic maternal giving 40 t 


60,000 flux lines in. at 300 amp 


sq 


turns/in. is desirable. The need is most 


nearly met b ni-stainless marten 
iti teel inl tl + ¢ h l 
. } l] tee] 
+} SS. Cli 1¢ ne C 
] 
how proper balan f electrical re 
istance, magnetic permeability, and 


rrosion resistance. For the can, 410 
is tempered at 650 F to 


SS a hardness 


Thi five 


in actual tensi trength of 165,000 
psi—where design is based on a con 
servative 35,( psi. Electrical re 
istivity is 35 t greater than cop 
per. Replacing the magnetic can with 
1 similar but n netic one would 


n half the torque values given in 


ind th 1 Table I to les 
than one-third 
] 
Edd nt itl n will 
\ high if thin-walled cans 
‘ ‘ ’ 
t ti tain \ tl li ¢ ula 
tion t un | test 
P KRLN* BZ BP 
D , 
P, is loss in k 
Kis a constant »x 10 
~~ =is can thickness, in 
I is active oupling | gt! ' 
\ is speed, rpm 
By is max flux de y, assumed 50,000 
] es 8q It 
i; 8 Can dia I 
s resis assumed 66 n re 
ohm c1 
| ' 
f+ 
P 
x10 0.093 1R00 0 7 
ty 
» 24 
] x rp! 100 x LSOO = 
rans ~ 54.35 ht 
1250 250 
, } i } if 
~*~ - heref ng efficiency i 
34.3 , 
} 
43 $4.1 00 


( it WwW 1 ex 
nt of Wh this is not 
rach al then \ p nust be 
lected. Fe kam] if speed is low- 


TABLE I—A 50-rpm PERMANENT MAGNET COUPLING 


magnetic sleeve 
{fr fori ng 





Performance (approx.) 


Starting torque, ft-lb... 

































Inner fotor 
(output) 


Permonent 
magnet 


A” > : 
hermetic 
can 
(stationary) 








304 Stainless 








Pen ade 





Hermetic can. . .. 


Inner rotor 





(less driving motor 





Cast Alnico V 


Carbon stee! 


410 Stainless, hardened 


410 Stainless, annealed 





OD, 7 in. 
Radial thickness, % in. 
Total wgt, 25 !b 


Airgop, 0.015 in. 


Wall thickness, 0.125 in. 


OD, 4 in. 
Airgap, 0.019 in. 


Active igth., 8 in. 








Wet, 100 Ib 








ered OU} Pp M 
5 but eddy losses drop 
i ? ) y 
ich 
THE INNER ROTOR 
[his should be as n iP Tic 


ept for la h t l 
Chrome pl ting h 
pol Gold un 
in ne 1} 
high Anneal +] t 
net the | t 
flux density of 108 
imp-turn l 
Sahent (prominent 
chin n th t t 
the ient pok 1 ti 
embly. Starting 
th inne t l it p 
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t ng cae ent p re 
pora nagnetic poles that 
low the tatin ter f 
it synchronous peed 
tendency of th tor t 


position giving greatest pt 


ror 


the held-p magneti 


»), ROTATING FIELD 
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TABLE I—A HYPOTHETICAL 1800-rpm 4-POLE PERMANENT-MAGNET COUPLING 


Predicted running performance and dimensions for 1000-psi service 
based on 50-rpm design and using same basic materials. 





Running torque (max pull-out), 


ft-lb 0.5 C 20 


HERMETIC Max transmitted power, hp 


Eddy-current losses, hp 


MAGNETIC ........ 
COUPLINGS Hermetic-can wall! thickness, in 


Inner and outer airgap, in 


Inner rotor OD, in 





Coupling active Igth., in 
| 


W gt. of permanent-magnet material, 
Ib 





ABUSE 


LIMITATIONS 
B 


EDITOR'S NOTE: For helr data on permanent magne 
see “What You Should Know About New Magnets,” Dec 2 ‘57 
p 34; “Ceramic Magnets, Dec 8 ‘56, p 143 Holding-magnet 
Design,” Sept 30 ‘57, p 94; “Cunife Magnets,” Dec 2 ‘57 
p 8; “Plastic-bound Magnets,’ Apr 56, p 182 

Eddy-current and magnetic-particle clutches, and hydraul 
couplings, are cor in “Controlled Acceleration Devices 
Mar 3 ‘58, p 75. For other coupling and clutching devices: ‘High 
speed Electrostatic Clutch Feb ‘57, p 189; “‘Control-rod 
Drives of at Least Five Types,’ Dec 30 ‘57, p 5; and “Fast 
acting Magnetic Clutch,” Aug ‘56, p 145 
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consumptuion t down smoke 
engine roar 

The turboch 

tures In eXcé 

pressure 1S 


ivoided oj 


Si eutioe | 


A DURABLE HOT OIL SEAL 


Immunity to high temperatures or to industry “first” by 

attack by fuels, oils and solvents makes powerful D-9 he 
Silastic*, the Dow Corning silicone rub- a turbocharger. The applicat 
ber, an ideal sealing and gasketing oped jointly by Caterpillar 
material. How these properties con- Industrial Division of the 
tributed to the reliability and mainte- 


. a Basically, the turbocharger utilizes 
nance-free performance of diesel trac- 


a . an tractor’s exhaust ga force more 

tors is related by Caterpillar Tractor 
. ata into the engine 

Co., Peoria, Ill 

a turbine 


increases 


Dust, grime 
wear out the 
recorder unless 
In addition 


iture and 


even resulting 


EMC Laboratories set out 

these problems by developing 

lubricant. The company tested a 

organic oils and greases and 

all of them oxidized and hardene« 1) 

ing the responsivity of the equipment No Costly Machining of Parts 
LUBRICATING & SOUND TRACK EMC finally found the desired properties Designers have found a way to increase 
Prolonging the life of recording heads in oxidation-resistant Dow Corning 200 reliability of electrical components and 
on magnetic tape recorders posed a Fluid and developed an excellent lubricant at the same time cut cost of production. 
tricky lubricating problem for EMC now sold under the trade name “Long How? Mold parts of Dow Corning sili- 
Laboratories, St. Paul, Minn. But their Life.” The lubricant puts such a thin cone molding compound. Case in point: 
ingenious use of Dow Corning 200 silicone film on magnetic tape it it the electric cockpit heater manufac- 
Fluid turned the trick and helped them virtually unmeasurable, but very effective tured by Janco Corporation of Burbank, 
market a new product. and durable No. 497. California. 
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NEW LITERATURE 
AND TECHNICAL DATA 
ON SILICONES 


1958 Guide to Dow Corning Silicones—consists 
of 16 filled with 


suggesting ways in 


pages data and illustrations 


which you can cut costs 


simplify designs, improve performance and add 
with Dow 
Cross indexed for handy ref 


all-new Guide 


new sales appeal to your products 
Corning Silicones 
erence, this includes properties 
and uses for the silicone products developed in 


No. 500 


recent months 
7 
Silicones as 


page 


a convenient 


Dielectrics. Just published. A 12 
fact-filled must for design engineers. It’s 
selection silicone 
appli 
from electronic components 


guide to the 


dielectric most adaptable to particular 


cations that range 
and assemblies to power distribution equipment 
and motors No. 501 


Silastic RTV vulcanizes at room temperature. It 
provides a means of using silicone rubber in 
those applications where a heat cure is impracti 
cal or cannot be tolerated. Available in different 
grades, Silastic RTV 
physical and dielectric properties. 


consistency retains good 


No. 502 


Silicone Coating for paper and paperboard aids 
packagers and processors of sticky materials — 
it keeps gummy and tacky materials from stick 
ing to all types of bags, boxes, innerliners, wrap- 
pings and interleaving sheets — it will not 
migrate nor contaminate goods in contact with 
it. Send for 


papers 


informative brochure containing 


No. 503 


sample 


Silicone Bearing Grease, Dow Corning 44, pro 
vides long-time lubrication of ball bearings oper 
40 to 400 F. 
of properties and 
44 Grease helps cut mainte- 
lubricating 


ating from A brochure includes 


description case histories 


which show that 
where petroleum 


No. 504 


costs by 


nance 


greases quickly fail 
= 


“Rubber From Rock,” a new color-sound movie, 
explains how Silastic, the Dow Corning silicone 
rubber, is manufactured from quartzite. Demon 
strates why parts fabricated from Silastic retain 


rubber 130 to over 500 F 


variety of military and industrial appli 


like properties from 
ina wide 
cations. Also covers uses for Silastic as a dielec 
electronic and electrical equipment. To 
Rubber From Rock 


No. 505 


tric in 
arrange for a showing of 


in your plant, circle 


NEW FOAM-IN-PLACE INSULATION 


4 new foam 
most of the work out of installing ther- 


silicone resinous takes it a constant 


temperature regardle 


conditions around the unit or sudden tem 


mal insulation. To get an effective bar- perature changes in the stream itself. After 
( 


rier against heat and cold, simply pour comparing various thermal insu 


solidated found the new sil 


the ready-to-use silicone resin powder 
in place, apply heat and it foams, filling y far the easiest-to-us 
the available 


space. No cutting — insulation 
no fitting — no trimming! 

the housing cover 
Here, for example, is the way Consolidated S partially plugged 


with 


Electrodynamics Corporation, Pasadena and one-third of 
filled Dow 
increase the turns the powder into 
Moisture Monitor t I ill 
unit d detect 


designed to 
vapor in 


Monitor 


California, utilizes this new silicone resin with Corning 


to simplify production and 


efficiency of a Process void 


An ultra-sensitive 
MORE FACTS: Foamed stru 
m Dow Corning 


the presence of water or wate! 
, 
Silicone 
any chemical process steam, the . 
nh ; 
nysical 
measures and reports the pre wi 
beyond the 


Nonflamr 


than one part water per million 
materials 


] 


Accuracy like this depends on the ive low thermal 


conductiv 


tor’s internal sampling system 


absorption 


NO COSTLY MACHINING 
floor heater, 
heat for the 
Convair’s 340 and 440 


Janco 


4 self-contained 
provides auxiliary 
commercial a l molded parts res 
high ‘Detter 


times 


th the 
liners recently switched to than the 
silicone mold ten stronge! 


temperature Dow Corning 


19 mr the te ' splat 

ing compound as the material for insulator Btitnweue senkites 

blocks in the heat ere 
potential 


compo 


washers and fuse link 


applicat 
ers Result: greater reliability, reduced 

. and 
lowe! 


maintenance and production costs 


not con 


Here’s why The silicone parts can b ore corrosion 





Dow Corning Corporation, Dept. 864, Midiand, Michigan 
Please send me 496 497 468 499 500 
501 502 503 504 
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first in 


silicones 
Dow Corning CORPORATION 
MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS DETROIT LOS ANGELES NEW YORK WASHINGTON, D.C 


CANADA GREAT BRITAIN: ™ A FRANCE BA Pa 





How does ESNA’s complete line turn your 
special hex nut requirements into standard parts? 





N T-HEX HEAVY THIN 


TYPE Y + DOUBLE HEX 
FOR CLOSE CLEARANCES 
Sizes 10-32 through ¥2"-20 


ee / 
= 


TYPE 1660 MINIATURE 
res 80 through 4/48 


eas 
TYPE 1260 + NUT-HEX, U BOLT 


F 
Sizes %-24 through 144"-12 
HIGH TENSILE 


ELASTIC STOP NUT CORPORATION OF AMERICA 


2330 Vauxhall! Road 
j f Union, New Jersey 


TYPE NKM-NKE 
NYLON CAP-LIGHT-HEX NUT 
Sizes 6-32 through ¥2"-20 


Use 





Surveyed: The Four Broad Types of 


METAL INSERTS 


Plastic moldings sometimes need help from metal inserts to meet design 
requirements. This survey of the four broad tyves of inserts can be used two 


ways: to help in selection, and to spark the answer to a special problem. 


INSERTS CUT FROM ROUND STOCK MACHINED INSERTS 


Male Female 


r ar 
kog 





One end buried. Both ends protruding. | 
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o PLASTIC MOLDING 


FEDERICO STRASSER 


SHEET METAL-FLAT OR FORMED INSERTS 





























PRACTICAL HINTS 








zB 


==} 


Provide circular | 


' if 


Let internally threaded insert 


enter the machine old to pre 
O Minimum recommended } D 


ash getting in thread eee 


Extend insert below bo 





e where c bie 


OF rit 





THREE 


good reasons why 





Cutler-Hammer 511 brakes 
are preferred 
throughout industry 


CUTLER’ - HAMMER 
i 
a lehfe) Mae) be 1e) 
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You, too, will find it pays to specify and install 
Cutler-Hammer 511 Solenoid Brakes. Available for 
either A-c or D-c service, Cutler-Hammer 511 Sole- 
noid Brakes are rated from 3 to 125 lbs. ft. torque 
continuous duty and 3 to 160 lbs. ft. torque inter- 
mittent duty. Write today for Bulletin 511 for com- 
plete description, ratings, optional features, and 
dimensions. CUTLER-HAMMER Ine., 1332 St. 
Paul Avenue, Milwaukee 1, Wisconsin. Associate: 
Canadian Cutler-Hammer Ltd., Toronto. 


pril 28, 1958 
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When design calls for an electric motor, 
will its starting current exceed NEMA limits? What are these limits? 


how to figure STARTING 
CURRENT 

from NEMA 

code letters 


CHARLES Cc. LIBBY, Manager Electrical Dept. Fairbanks, Morse ‘ 


OQ Row 


continued on page 109 





Constant 





0.360 
0.762 
0.952 


3.99 











NEMA Code- 
letter 


Designation 


Locked Rotor 
KVA Per hp 
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PACKING 


UPTIME... 


how much 
is it worth 
to you? 


} 


. ' 
evervone talks about downtime costs. Few consider how much 
; ' vy 


rth—the g 


eat majority of time when production runs smoothly 
ich is uptime worth to you hour? $100—$200—$300? 
»w much are you willing to spend each hour for 


a 
your pumps and flow lines maintenance free? 1 


kind of money involved when you use a packing like U.S 
first in red sheet packing. Each extra hour of production uptime 
dreds of dollars in production, yet those same extra hours of 
ime can be had for just penmes ..the difference in cost be- oor 
lity packing like U.S. Rainbow and ordinary packings 
is designed to pac k flanges or other par illel surfaces against 
old water, air, saturated steam (up to 150 Ibs.) and many other 
nditions— and to pack them for longer hours of uptime. 


packing that will 


—2¢—5¢? 


Rainbow is one of a complete line of quality industrial packings 
le at your local “U.S.” Distributor, or by writing us at Rockefeller 


‘ 


N. Y. 20, N. Y. In Canada, Dominion Rubber Co., Ltd 


See the “U. S."" exhibit—A.S.T.E. Show 


. **-¢ Booth 1233 
Mechanical Goods Division 


Cae thins r r caw bef har’e Naw Evhihit it Rockefeller Center, N.Y. 


Pe 
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Tests show the Worthington QD Junior stays tight 
even under a torque force of 3300 pounds. 


the little 


SHEAVE WITH THE BIG GRIP 


Worthington QD Jur built and double 


ser 


groove 108 sizes 
Vice sit i 

, -. é niece a emo jy draw 
QD), th tw ce, } 

d t vy hex head bolts. A sta 


3 al you need to assemb 


1 holes in sheave for using 
{ res . , yh 
to break cone grip wh 


illey from hub. 


Single Groove - Two Groove 
Write for your 


emmr-el de neti tive bulletin FHP 100- wo RT H i NGTON 


Bl. Worthingtor Corporation, Sectio! 


| SSe8 | BS 
(9-8, Oil City Pa 7 Cw; > 


— 








Co 


NT a" arotel | 7ON \T4 
FT ale mm) 


DETECTS MINUTE CHANGES .. . 


FOB But 
t Security Controls, Inc 502 
Franklin St., Buffalo 2, N.Y 





SIX-CHANNEL PROGRAMMER .. . 


t t \ 
Del] tt t of 
Coleman, Inc O00 N. Olive St 


PRESET BATCH COUNTING ... 


da Klectronic b.ngineering 
of Calit., 1601 bk. Chestnut, Santa Ana, Calit 


Je back cover 
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Hydraulic time delay 


kluid Controls 
284 N. Center St., Mentor, Ohio 


cle 6. inside 


| 
lavlor Devices, Inc 
lonawanda, N. ¥ 


Slotted strips join PVC sheets a 1 ‘ ' oln Electric Co., Cleveland 17 


9 ‘side 


\ 


Self-cleaning soldering flux 


Industrial Div., Colonial PO} 
2655 bk. 79th St., Cleve Far 
N. 26th St Philadelphia 


lorq Engineered Product 
| £ 


Nlonroe St... Bedford, Ohio 
SS oe 


7 Solid-state resistors 
ort 
fa ee as 


wie 


High-speed welding process . 


} 
} 
| 
} 


| 


) 


Flow divider 
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Here’s Colorful Versatility in Reproduction Materials! 


The utility of any reproduction machine depends greatly highly workabk 
on the variety and quality of materials available for making Ideal for maps 
xrints. Shown above are a few in the complete line of 

Beonine Copyflex Sensitized Reproduction Materials BRUNING SENSITIZED TRANSLUCENT MATERIALS. 
Copyfiex materials work together with Copyfiex reproduc Here are the famous Copyfiex intermediates with which 
tion machines to give you faster, better, more versatile you can make reproducibl 
reproduction to 90 


surfaces for alterations with pencil or ink. 
plats, charts, and plans 


prints of originals to save up 


in tracing tim nr rking originais 
BRUNING SENSITIZED OPAQUE MATERIALS Ee EES S50 SEES SES See 

. diums that provide a positiv ron ibl 
Copyflex Papers come in three weights of white and a va- or any selected part of 
riety of tints. Different Copyfiex developing solutions surface for making d 
produce different color images, permit many color combi 
nations. You can get papers coated on both sides for two 
sided printing 


image 
in origin workable drawir 
esign additions or alterations 
Copyflex Cloths make strong, pern nt, and wat 
lent duplicate originals Twin t surface 
pencil or ink alterations to be made or ther sid 
Cardstocks are available in three weights, in white and Copyflex Acetate I 

variety of tints. Tints are useful for indicating design alter rrovide durable. wat 

ations, identifying different filing periods, and color-coding deal for making design 

the distribution of prints Different Copyflex developers ¢ 

Acetate Coated (Acetex) Papers are white or aluminum color liant colors for visual aid applic 

Smooth, glossy, surfaces are eye-appealing, washable and No other combinatio: 

durable. Brilliant, dense color images can be produced production machit 

with different Copyfiex developers and money as d 


Copyflex Opaque Cloths are tough, durable, and provide mailing the cx 


cipal U. S. Cities 


- —— In Canada: 105 Church St, T > 
Please send me the free boo 
“Op materials 


Name 


Charlies Bruning Compony, inc., Dept. 44-C 
BR UNING | 1800 Central Road, Mt. Prospect, Ill 
Offices in Prin | : 


Company 
Address 


City County 
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MA ¢ 
' National Vulcanized Fibre 
Box 311, Wilmington, Del 
Lexas » 12. taside bac ve 
Instruments , Box 312, Dallas Reliance Electric & Engineering (¢ 


. 2470 clid Ave., Cleveland 7 
, 30-amp starters, contactors 1 Euclid Av liens 


f 


Ceramic-magnet pulley 


Worm-gear speed reducers Stearns Magnet 


635 S. 2Sth St Niilwaukee 


aie Reverse flow check 
Arrow-Hart & Hegeman 
blectric Co., 103 Hawthorne St., Harttord 


\ 
Foote Bros. Gear 
& Machine Corp. 4545 S. Western Blvd 
Chicaco 


Epoxy glass laminate 


Sleeve-bearing ac motors 


Watertight indicator light 
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only U.S. MOTORS 


with asbestos | 










your best 
protection 


Fe Ver-Wial-} 

sale) colm@meolelgarrelen 
Vale! 

elmelelelendiola 
shutdowns 


Only U.S. offers this protection! ALL windings PROCESS — gives 
insulated with asbestos—nature’s million-year- carbonize, 2—heat conducta 

old insulating material that cannot carbonize! cellulose material, 3— moisture resi 
Many motor makers use varnished paper, cloth, to exceptional impregnati 

oiled linen, press-board, fish-board—even insu- windings 


nce { 


lating varnish alone All these will carboniz« Protect yourself against costly prod 
not one is fire-proof downs due to motor burn-out! Be s 


Only the original, patented U.S. AsBesti« “U.S. Motors”! 


U.S. ELECTRICAL MOTORS INC. 


SPRING PATE 45. LBS 
EFFECTIVE AREA. 104 IN2 t002 
FREE LENGTH 100" t O/* 


| 
t 
} 
t 
| 


New Dimension 
BELLOWS 


When your specifications for design and manufacture of precision 
bellows require unusual know-how or close scheduling, Belfab 
Corporation may be your best source. Precision welded bellows by 
Belfab have helped solve many “impossible” problems—and almost 
literally helped develop new dimensions in 

bellows precision. 


Preliminary designs, catalog and data sheets 
furnished on request without obligation. 


**" BELFABcorroratrion 


AGAWAM, MASSACHUSETTS # DAYTONA BEACH, FLORIDA 
©1958 TBC 
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lation around larg: 


not swell or cause 
ontact K 
i mmo 


lamps 


d tra 


Folcroft, Penna. 


rcle 17 


fauur OT relay 


ery Electrifications, Inc., 


Northboro, Mass. 


Circle 18 


Parts and Materials 


jamming 
iding-spring 
midget 


vailable 


continued 


enter contact 
of the 
g assembly 

flange-bas« 


for 


Hetherington, Inc 


inside back cover 


load hat 


the event 
ut. Machin 
56 Hudson St., 


nside back cover 


Totally enclosed de motors 


] 


available 
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LABYRINTH SEAL 


PREVENTS ENTRY OF DUST AND DIRT AND 
RETAINS PROPER AMOUNT OF LUBRICANT FOR 
LONG BEARING LIFE! 


Ability of SEALMASTER Ball Bearing Units to perform smoothly 
amid conditions of dust, dirt and grime, is largely due to the 
design of the Sealmaster patented Labyrinth Seal. Consisting of 
felt-lined steel flingers rotating in labyrinth, the SEALMASTER 
Seal prevents entry of dirt and dust into the bearing unit and 
retains the lubricant within the ball path area. A feature you will 
want in the bearing units you specify. Remember — there is only 


one SEALMASTER Seal — most copied because it's most effective 


Aue THIS EXCLUSIVE COMBINATION 
a 


OF FEATURES! 


ZONE HARDENING LAND RIDDEN BALL LOCKING PIN & PER- 
, assures po RETAINER mir IMETER DIMPLE 


nizes ¢ we 


KEEP "EM ROLLING WITH SMOOTH 


MACHINE TEXTILE FARM CONVEYORS AIR 
TOOLS INDUSTRY MACHINERY SEALMASTER Ba CONDITIONING 
SEALMASTER quo Clean, fas Bearing Units are e-fre 


CONSTRUCTION 
MACHINERY 


SEALMASTER Ball 
ity pays off where tien is Bear 


issured wit? seoring n eer featured by moar performa so c ring 
the trend is to con SEALMASTER Bear rt out acturer } f th SE vide the features for 
tinuous, fast, auto 3 
matic equipment 


t produc SEALMASTER Ba et, trout 


nits pro 


35 3 perfor 


Wrte for Gulletin 


- 
< 


YAS WW ia &) 


~ 


ALMASTER BEARINGS a pivision oF STEPHENS-ADAMSON MFG.CO. 9 RIDGEWAY AVENUE, AURORA, ILL 
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BEARING TIPS by McGill 


sealed C@APVROL bearings lock out contamination 
in critical cam follower applications 


The new SCF series of the famous CAMROL cam follower 


completely seals out dirt, chips, moisture, etc. — an important 





advantage where the life of an ordinarily open mounted cam 
follower can be materially increased with adequate protection 
against contamination. Also the sealed bearing is pre-lubri- 
cated with provision made for easy re-lubrication, if desired, 
through either end of the stud. 


Specially treated synthetic seals are contained in the outer race 
undercuts over the stud flange and roller retaining washer. 
For added protection, all external surfaces of the bearing are 
treated to provide a corrosion resistant, black ferrous oxide 


surface. 


These same advantages are available in the SCYR sealed series 
Cam Yoke Roller (without stud). Specify CAMROL bearings 
with the built-in seals that preserve cam follower dependability 


in critical cam action, support or track roller application. 





| 378 sealed CAM ROL 
| bearings guide engine 
| blocks in INGERSOLL 

automatic milling machine 








Built-in seals protect and preserve 
camroc bearings from 





The sealed CAMROL bearings used in 


Contamination in CATERPILLAR-Duilt sis macvine, guide cytinder blocks dur 


ing transfer through various milling, bor- 
TR A XC A Vv A TORS S ing and drilling operations. The bearings, 
used in place of guide bars, eliminate sur 


face scratching of the 200 to 300 pound 


McGill SCF series sealed CAMROL bearings provide the cam action that posi 


a 7 : blo whi are transterr ‘ ree ) 
tions the bucket of the No. 977 Traxcavator unit at the selected digging angle locks ch are transferred at speeds uj 


Mounted on bell crank arms that are actuated by contact with a cam shoe on a to 400 feet per minute. Blocks are pro 
hydraulic cylinder linkage, these bearings are operating in the open and exposed cessed at the rate of 95 per hour. Inger 
constantly to dust, dirt and moisture. External surfaces have a black ferrous soll reports freer movement, accuracy of 


oxide finish to prevent corrosion. These sealed McGill cam followers eliminate 
the need for relubrication and maintenance after installation. Caterpillar uses 
other McGill bearings including twelve CYR series cam yoke roller bearings life due to the new design that seals 
in the flywheel clutch metal chips out of the bearings. 


positioning and materially longer bearing 





TPP REPRE RRR E REE R ERE REE AASERESR EERE 


MGI LIS We hh 


I f ith 
ee Precision Needle Bearings 


eeeeeeeeee 


SHEER EE EE EEE 


McGILL MANUFACTURING COMPANY, INC., 201 N. LAFAYETTE ST., VALPARAISO, INDIANA 
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NEW TWIST FOR JET TURBINE SHAFTS 


Formerly manv of these shafts 
were made from upset tubing 
Almost any design engineel 
production man or purchasing 
agent would say —this is it 
But not the people in our forg 
ing department. They ar 
alwavs anxious totrvy fora 
better solution anew twist 


-to even a simple problem 


As a result, Cameron now pro- 
duces these shafts from speci- 
fied billet stock in a one piece 
forged unit. The head is 


tormed and the tube is ey 
truded in a sing operatio1 
Metallurgy can be accurate, 
controlled by our own hig 
quality allov steel production 
Grain structure is perfect ar 

which has taker 

: 


interesting turn, 1S even low: 


than for the upset method 


Ferrous forgings trom 8 lbs. t 
8,000 Ibs. in unusual shape S 
and in alloys for extreme ser\ 
ice are our specialty Cam 


erons split-die forging presses 


rT Si ipler sha 


et turbine 


Meron Presses ; 


new money 


zou 


wine 
IRON WORKS, INC. 


SPECIAL PRODUCTS DEPARTMENT 
P.O. Bex 1212, Houston, Texas 





There's a 


GUSHER 


COOLANT Pump 


TO FIT EVERY 


Inside out ] 
° side _— 
nected, and > flange mounted. immersed t 
> 4nd tank units wane ype, pipe con- 
hs OU Name ijt 


Choose the m . 
- t ake and ode " gg a we have it. 
hits — application mod l Gl SHER PI MP we best 
* 4nd remember. GUSHER 
Yo. ed design, Precision iat pried MPS 
ou get lone life ~_ 
today. = 


Als i 
© available oy, Rumaco line of lf 


are of ad. 

1 ele tro ~ 

: nically balan, 

. ell lent Operation, Wj rite f rT Cat | : 
i¢ “4taiog 


Pumps for Ir stallat ms re {uiriy a se al and Gl HI! R 
= é 


Molten Metal Pumps, 


THE 7] 
MACHINERY co. 
ial ° otant PUMPS 
° IRCULATORS ° 
l * MOLTEN METAL co" 


1811 Reading Road 





Cincinnati, Ohio 
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New Parts and Materials continued 


idjustable speeds from 10 through 200 
hp. Independent cooling system is unaf 
fected by motor speed, and a thermostat 
relay in the hot-air stream at commutator 
nd shuts down drive or operates an alarm 
ase of blower failure. Separate conduit 
xes are provided for dc motor and heat 
Permits top, sidewall or 
ing mounting. Designed for machine- 
steel-mill drive and other applications 
Chalmers Mfg. Co., Milwaukee 1. 


Circle 19, inside back cover 


xchanger units 


Allis 


Deceleration manifold . 


large double-acting 


equipment 


consists 
uated pilot-operated \ 
vay, directional flow val 
limit switches 


manifold Pr 


mounted on 


ast aluminum 
unit has full-length conduit pa 
lectrical wiring, with a removabl 
Inlet, exhaust and wit 
14 in. NPT. Eith 
is optional 


Akron 


ess 

ages all are 

; in. NPT port siz 
Valvair Corp., 454 Morgan Ave., 
11, Ohio 


inside back cover 


Circle 20 


Liquid-level sensor 


} 
racdiod 


Said t 


} 
ive 


that can 


ft of cable t 


umpliher oper 
tor 


relay in 
warning devices m« 
es and other 


122) 


valves, timing devi 


(Continued on page 
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Get unusual corrosion resistance. plus high strength, 


toughness, weldability, and easy fabrication with 


4 


Everdur, Anaconda copper-silicon alloys 


TANKS AND INDUSTRIAL EQUIPMENT requiring a combi IN WATER AND WASTE SYSTEMS, 
nation of high strength, toughness and resistance to cort easy fabrication and long service in 
sion. Hot water storage heaters and tanks, unfired pressure tr t 


vessels of Everdur are readily fabr ited by weldin p htwe 


tn 


“| 
Seeeel ibememnmma Mos. 


; 
ELECTRICAL CONDUITof Everdur protects electric lines in FASTENINGS AND SCREW MACHINE PARTS. Fverdur is 
corrosive environments, withstands vibration and ibr ision iil ibk in tor for hot I ding nd forgi r of bolts ul | 
—at oil refineries, in underwater tunnels ( abo hemi es r| rat ] 


ries. severe cold-w 
plants Made in two wall thicknesses—R. ( 1E.M.1T 


for bolt 


Whenever you have a tough problem calling for high FVERDUR 
strength with immunity to rust, and corrosion resistance 

equivalent to pure copper consider an Everdur alloy COPPER-SILICON ALLOYS 
It may save you a lot of trouble and money. For cd yroducts of 

tails on properties and applications of Everdur alloys 
write for Publication E-5. Address: The American 
Brass Company, Waterbury 20, Conn. In Canada 
Anaconda American Brass Ltd., New Toronto, Ont 


f 


Made by T 
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7 | | | ‘ New Parts and Materials continued 


mechanisms that may be 


a desired liquid level. Unit is 


e 
rat Enclosur for ge 
protection SL ret 
1 rdou OK ions, for weat 
| t 
perating pressure ranges from va t 
S00 psig max. Robertshaw-Fulton Con 
OV @ f 0 re trols Co., 401 N. Manchester, Anaheim 


Calif. 


groups C and D and Clas 


fered 


Circle 21, inside back cover 


Web guide 


mtrolled by a hydraul 
) 
n hydraulic-jet prin 


essurized hydrauli 


psi, which permits instal 

any position or location 

hydraulic pump and 
ternal parts, which m 


ne volume 


without 


a 
x? 
i at 
af, 
= 
™ 

Ss 
4 

es) 


North American Mfg. Co 
7ist St., Cleveland 5 


Circle 22, inside back cove 


overload release clutches 


Designers and builders have found MAXITORQ Overload Release Clutches 
the ideal way to provide dependable protection against overload conditions. 


Unlike such devices as shear pins, the MAXITORQ Overload Release Clutch 
requires no dis-assembly or replacement after functioning. Once the cause of 
overload is removed or corrected, the machine may be re-started at once. 
Furthermore, MAXITORQ Overload Release Clutches may be adjusted for 
pre-determined overload protection. 


In addition, users enjoy the proved advantages of the MAXITORQ Floating 
Disc Clutch . .. smooth, positive engagement and release . .. “floating’’ neutral 
with no drag or heating . .. easy manual adjustment. 


We will be glad to give you the benefit of our long and successful experience 
in clutch and brake design; the overload release clutches are cnly one of many 
advanced MAXITORQ developments in both manual and electrically operated 
applications. Ask for literature, or outline your problem... write Dept. PE-4 


gistered on me 
her positioning d 


THE CARLYLE JOHNSON MACHINE CO, = | “Port 9F dies a potent 


vides indication by a milliamete 
Manchester, Connecticut hone tts 10K city & Yea 


(Continued on page 124) 
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Insert halves are first carefully cleaned and fluxed. The sheet of EASY-FLO, .005 are put together with EASY-FLO as a “sandwich filler” (below, left 


thick, in three sections, is liberally fluxed with HANDY FLUX. Following this, the halves Entire assembly is heated to a brazing temperature of 1170° F 


How EASY FLO 
Helps |COLUMBIA RECORDS make records 


EASY-FLO is put to excellent use in the die inserts (or These brazed |} 
backing plates) used in the manufacture of Columbia 250,000 records; 
Records at the company’s Bridgeport, Connecticut, 

plant. These die inserts are the heating and cooling 

elements used in the actual plastic record molding; 

inavery re al sense, they are behind the entire record- 

making operation. The die insert assembly consists 

of two steel plates, the bottom plate being grooved t 

permit the passage of steam, at a temperature of 

300° F under a pressure of 130 lb., followed by cold 

water at a pressure of 120 lb. When joined, they must 

be absolutely leak-tight and strong enough to stand 

up under thousands and thousands of stampings 

through drastic temperature changes and thermal 

shock. 


Source of Supply and Authority on Silver Brazing Alloys 


OFFICES ond PLANTS 


at, CONN 
CLEVELAND, OW 


HANDY & HARMAN = 


au 


General Offices: 82 Fulton St., New York 38, N.Y. 0" 9 canada 
DISTRIBUTORS IN PRINCIPAL CITIES 
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New Parts and Materials continued 


valve or drive setting. Accuracy extends 
ero. Standard units are furnished in 
NEMA 1 enclosures for panel or base 
mounting. Jordan Co., Inc., 3235 W. . 


Hampton Ave., Milwaukee 9. 
Circle 23, inside back cover 





} 


Remote- control system 


| f dustrial applications 1 
fast nse, high « eel tora: 
1 Consist fa mbined 
ind 1 Ser dr () ty 
ig d 
t i i 
i \t i 
i 1 nd } 1 dl 
, iN d 


Lear, Inc P.O. Box 688 


Neco Grand Rapids Mich 


Only one packing to stock... John Crane 





_ pUIOS! = Chemlon Piston Cup, U-Cup and Flange eer 
ate ESTER Packings are the answer to handling all 
Host cols types of hydraulic fluids. Machined from 
sic ONES nus chemically inert Teflon? they give positive 
ater ~ BASE sealing and long-lasting performance not 
PETAO OTHERS possible with leather, fabric-reinforced or 


similar packings 
Heat will not cause these packings to shrink away from the 
cylinder walls or rod. They will not harden, shrink, swell or in 
any way disintegrate under higher temperatures often encoun 
tered in hydraulic service. Their exceptional thermal character- 
istics provide an operating range from —94°F. to +350°F 
Here in a wide range of sizes or fabricated to your indi 


vidual specifications . . . is a complete line of hydraulic packings 





to meet the need of any operating requirement 


a TON CUP 








it f 
4 ‘a ” | t 
Write to John WELT Send now for bulletin ' : Wa 
giving full technical and application data. Crane Packing 1 t 
» oo - ~ | | » ' d 
Company, 6445 Oakton Street, Morton Grove, Illinois la 
Ul ( Ul 
Chicago Suburb). In Canada. Crane Packing Co, Ltd.,Han Or d. External leakage for 2-in. val 
*DuPont Trademark d ? » per min at 1S psig an 
fe = I \mbient-temperat range 
| ntinuous duty; max 
iting temperatur ( ] 
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WHY Falk Motoreducors 
give better service—have longer life 


Here is the “inside story” behind the all-steel All-Motor type FALK Motoreducer's 
universal reputation as a gear drive unmatched in quality, efficiency, depend- 
ability, ease of maintenance and long life. These “In-built” factors are— 


1 ALL-STEEL HOUSINGS. Rugged, strong, 

rigid...all parts are manufactured from 
heavy steel plate, formed and welded 
in the Falk Weld Shop. 


LARGE OVERHUNG LOAD CAPACITY. 
Large shafts, oversize bearings...rigid 
mountings with wide bearing spans to 
handle maximum applied loads. 


PRECISION GEARING. Heot-treated alloy 
steel gearing, precision cut and shaved 
after heot treatment to eliminate dis- 
tortion. Quiet, crown-shaved pinions. 


5 


EXTRA-CAPACITY GEARING. Special 
extra-capacity gear-tooth form with 
larger contact area gives greater 
strength, higher load-carrying capacity. 


SEALED HOUSINGS. Splashproof, dust- 
proof, oil-tight construction. Dual closures 
and one-way vents keep oil in, dust and 
moisture out. 


POSITIVE LUBRICATION. Large sump 
capacity...oiltight construction assures 
clean lubricant...revolving elements lu- 
bricated by direct dip. 


When you buy or specify the All-Motor type FALK Motoreducer, you get all these— 
plus the tremendous advantage of full interchangeability of motors. Switch motors 
as desired—use any make, style or type of standard foot-mounted motor within 
the unit's AGMA rating—with a minimum of difficulty or “down time.” 

Available in sizes up to 75 hp —with or without motor—from convenient factory, 
field or distributor stocks, from coast to coast. Write for Bulletin 3100. 


@ Motoreducers 
® Speed Reducers 





60,000 HOURS WITHOUT A FAILURE! 


Sixty thousand hours is a lot of hours—but 
the FALK Motoreducer in the unretouched 
photo above has served that long without 
failure or need of repair. 

This 3 hp unit is one of over 60 FALK 
Motoreducers in daily service in an Eastern 
plant of a large milling company, whose 
president says, in part 

“One of the main advantages of FALK 
Motoreducers is their adaptability to any 
motor. Reducers and motors can be easily 
interchanged....Our service records confirm 
the wisdom of our choice of FALK equipment 
os our stondard.” 


THE FALK CORPORATION, MILWAUKEE, WISCONSIN 
MANUFACTURERS 


oF 


@ Marine Drives 
© Stee! Castings 


®@ High Speed Drives 
®@ Special Gear Drives 


@ Weldments 
@ Contract Machining 


@ Single Helical Gears 
@ Herringbone Gears 


@ Flexible Couplings 
@ Shaft Mounted Drives 


° a 
cool good sill 
im infuictry 
tie MUST 
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Co., Rock 


in 


Circle 25, inside back cover 


Shs Osho SESS: 
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Double-acting 
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H 
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Here’s a job that calls for rugged power and dependable gearing 
— pulling fourteen 75-ton railroad cars along a straight track, up 
a 1% grade, at a speed of 40 ft. per minute. 

Webster Manufacturing, Inc., Tiffin, Ohio, easily solved this 
problem with the construction of a 50 HP Webster Car Mover. 
As part of this unit, Webster selected a Horsburgh & Scott Helical 
Gear Speed Reducer because it provided the necessary stamina for 


( l I ad to pla the alt 
; ts at any side desired. Mead Specialties 
the greater overhung loads incident to car-puller operation. Co.. AC-44. 4114. N. Kn 


this high-torque job . . . unusually heavy bearings to withstand 

ox Ave., Chicago 
From the same source — Horsburgh & +] 

Scott — Webster obtains the necessary =. Circle 26, inside back cover 

extra heavy machine cut spur gears that 

drive the cable drum. 
Seventy years of experience prove that 

rugged construction and ample overload 

capacity of H & S products assure trou- 

ble-free service and operating economy. 

Send us your requirements or contact 

your nearby H & S representative for 

prompt recommendations. 





THE /(HORSBURGH & SCOTT 


GEARS AND SPEED REDUCERS ym ; - sila 
5112 Hamilton Avenue " ned outer races are hardened 
Cleveland 14, Ohio l-g1 d bearing steel Availal 


Cl i¢ in 





induction heat-treated f 
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Name the way 
you want them! 


MATERIAL 
SHAPE 

SIZE 
PRESSURE 
QUANTITY 
MORE INFC 


Your Name 
Title 
Company 


Address 


See below for details 
Fill in blanks, tear out, and mail to 


W. H. NICHOLSON and COMPANY 
Wilkes-Barre, Pa. 


Nicholson can deliver precision welded floats @ PRESSURE—from vacuum to 4800 

made to your specifications—to fit your pro- 
duction schedule. Use the above form to tell 
us how vou want them. These high tensile strength floats have ex 
ceptional resistance to pressure and corrosion 
Float halves are die-formed, with inward rolled 
edges— not spun, laminated or electrodeposited. 


@ QUANTITY —oas many as you need 


Here are the standard specs: 


® MATERIAL—steel floats with chromium, cadmium or pe pte 

copper plating—with sandblast or pickled finish Poday, thousands of Nicholson floats are in 
service— most as buoyancy mediums many 
as fluid chambers and pressure vessels. Write 
for details about the full Nicholson line. 


... Stainless steel and Monel floats—rough-buffed, 
polished or with welds ground smooth and highly 
finished. 

W. H. NICHOLSON AND COMPANY, 12 OREGON 
Sr., WILKEs-BaRRE, Pa., Sales and Engineer- 
@ SIZE—from 2 inches to 14 inches diameter. ing offices in 98 principal cities 


@ SHAPE—spherical, elliptical, cylindrical 


of Wilkes-Barre 
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iH MICRO SWITCH Precision Switches 


A Ni Ee Ww | Sealed Within 


Nylon Enclosure 
HONEYWELL 
Shock-Proof 
MERCURY 


Resistant to 
SWITCH Oil and Water 


| 
w 


|>-—____|.87_—_____-| 


7TMP1-2 Actual Size 


Cut-away view showing switch embedded in syn- 
: thetic rubber within 
the nylon enclosure. 


This NEW mercury switch is resistant to shock, 
vibration, water, alkalis and oils. Operates com- 
pletely immersed. Operates at temperatures of 
from —35° to + 200°F. Rated 3 amps., 115 vac. 
For complete details send jor Data Sheet #144. 


Meets Demand for 


Small Load Circuits 


AS4178 
Actual Size 


This small Honeywell Mercury Switch meets 
the demand for small load circuits and applica- 
tions where space is a factor. Serves in a range 
from micro-volt milli-ampere up to 3 ampere 
circuits. Full details in Data Sheet #114. 


Here is a General Purpose Mercury Switch 





2.500 
AS454A Actual Size 
This is a medium size, general purpose mercury 
switch for loads up to 10 amps., 115 vac. When- 
ever your requirements call for general advan- 
tages such as sealed contacts and low force tilt 
action, this is the switch for you. 
Ask for Catalog #90A. 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS HONEYWELL REGULATOR COMPANY H 
FReeroReT, NiINors 


—=—— 


Fiut a Pucision Gwitthing 
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track, Conventiona 
ire for use with drive type fittings 
be sealed with plugs furnished 
f 22 standard sizes from 4 to 4 in 
chrome and cadmium plating 
ack oxide finish. Small-dia rollers a 
ncalls gaged for unit 
Orange Roller Bearing Co., Inc 
Main St., Orange, 


Nylon-sealed cam followers . 


kee] dust, grit and other abrasiv 
Made t tandard dimensions. Said 
} ninimum friction. Heavy-duty ty 
Smith Bearing Co., P. O. Box 
1119, Station D, Trenton, N. J. 


Circle 28, inside back cover 


, and can be made 

le t Si vailable from stock 

ind 4-in. tube sizes. Pacific Div., 

Bendix Aviation Corp., 11600 Sherman 
Wav, N. Hollywood, Calif 


Circle 29, inside bock cover 


PVC ball valve 


lubricating 


Ola 
amber Teflon 


(Continued on page 130) 
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No matter where it’s bought... 


BRAZIL 


Other Outstanding 
Shell Industrial Lubricants 


Shell Tellus Oils—for closed 
systems 
Shell Talona R Oil 40 

oil for diese 
Shell Rimula Oils 

engines 


Shell Turbo Oils—/ 


Shell Alvania Grease 


dustrial grease 


Shell Macoma Oils 
industrial gear c 

Shell Volute Oils—for high 
ing with maximum 


GREECE 


UNITED STATES 


Its performance and name 
are the same around the worl 


Shell Dromus Oils are a q 


cutting ous that pern 
higher speeds and greater feeds w! 
extending tool life. They have exce 
and cooling propertic 
re not sticky or greasy 
Dromus* Oils have the added 
vantage oO! Deing easy to mix in hk 
cold, hard or soft water. They form 


ich remain sle 
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Solve Your 


HOT PROBLEMS 


with 


VULCAN 
VERSATILITY 


IN CARTRIDGE HEATERS 


Vulcan Electric Cartridge Heat- 
ers are especially designed for 
insertion into machine parts, dies, 
platens, molds, presses, die blocks 
of embossing machines, packaging 
machines, etc. 

You have a wide choice of 
standard sizes — from 1” to 25 
(or longer); diameter — %" to 
1'%” (or greater); wattage — 10 
to 3200 lor higher); voltage — 
standard 120 or 240, special 6 
volts up; sheath — brass, steel, 
nickel or high temperature alloys; 
standard or special lead wires or 
terminals 

When your hot problems call 
for unusual specifications, you get 
a speedy solution through Vulcan 
Versatility — in design, engineer- 
ing and production. Standard or 
special, Vulcan is ready to supply 
your complete needs in low cost, 
efficient heating units. Send coupon 
for Catalog and prices. 





Cartridge « Strip » Tubular « Immers 
Heaters . Soldering and Brand 
Solder and Glue Pot 


VULCAN ELECTRIC COMPANY 


Danvers 18, Mass 


Please send me catalog and pric 


an Electric Heaters 


terested in (check) 


Cartridge 


Strip 


NAME & TITLE 
COMPANY 
STREET & NO. 


CITY & STATE 
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New Parts and Materials continued 


I. Plastics 
Div., B. F. Goodrich Industrial Products 
Co., Marietta, Ohio. 


> 30 


Oldham-type coupling . . 


i i 


Sterling Precision ( orp 
Instrument Dis 17 Miatinecock Ave 
Port Washington, N. ¥ 


Molded hydraulic seal . 


11K 1d bhah) 


(Continued on page 


ard For More Information 








MODERN 
ELECTRONIC 
ENGINEERING 
GIVES PRECISE 

MOTOR SPEED 


CONTROL 
1/100 — 10H. P. 


Modern industrial electronic en- 
gineering has been coordinated 
with electric motor design to 
provide a versatile means for 
obtaining the full possible ad- 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled “Thyratron 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power 
Patented feedback, or ‘Servo’ 
circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 
to 1 in others 


DIV. of “ ELECTRO DEVICES, inc. 


4 Godwin Ave., Paterson, N. J. 
ARmory 4-8989 





New Parts and Materials continued 


(; land 


‘’ 
required Can 
pth stuthng box from 14 in. uy at 


ig 
revent g \ ling and 


i 
of ram. Oper t any hydraul 


W. Chesterton Co.. Everett 


Circle 32, inside back cover 


Direct-pressure clutches 


fer hea ‘ four ty 


Rollway Corp., Clutch Div., 806 Emerson 
Ave., Svracuse 1, N. Y. 


i tf 464 i I i Lipe 


Circle 33, inside back cover 


rload. Mad 
i Standard 


and 40 to | amp. Other amper 
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High, uniform tensile pre-load 
and shear values _ 

give greater 

flexibility of_ 

design... 








o Townsend 
Lockbolits 


Townsend lockbolts* give the de- 
signer great flexibility, for they 
may be used in either shear or ten 
sion applications, and have great 
resistance to fatigue. A high tensile 
pre-load is imparted to the joint 
during installation, which gives a 
very high shear value. No over- 
design is necessary, because shear 
and tensile pre-load values are the 
same in every joint 

The setting gun swages the collar 
to the locking grooves on the pin, 
and breaks off the projecting pin 
tail as a pre-determined break-load 
is reached. The gun’s cycling action 
cannot be altered, and even men 
with no special skill can produce 
strong, uniform, economical joints. 

For more information on Town 
send lockbolts, request a complete 
demonstration right at your desk 
or write for Bulletin TL-101. Town 
send Company, P. O. Box 237-D 
New Brighton, Pa 


The Fastening Authority 


ownsen 


COMPANY + ESTABLISHED 1816 
NEW BRIGHTON, PENNSYLVANIA 


Soles Offices in Principal Cities 


Cherry Rivet Division + Sente Ana, Celifornie 
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continued 


NOW 


NYLON SEALED CAM FOLLOWERS | _ 2%: 22:2: 2% salable Open 


‘ pera 
ic. Futurmill, Inc., 6360 Highland Rd., 
Added To The 


COMPLETE LINE OF SMITH BEARINGS | 


STANDARD INTERCHANGEABLE 
TYPE CTA 


New Parts and Materials 


Circle 34, inside back cover 


HIGH CAPACITY NYLON SEALED Long delay intervais 
TYPE HCS ALL TYPES, IF DESIRED 3 Y 


i 


INA 


_@ 


] 
i | 
+ " No Envelope 


Dimensional 
Change 
From Standard 
MINIMUM 
FRICTION 
Not all sizes 
in Stock 
Write for 
prices and 

delivery m i 


Div. Victoreen Instrument Co 
Mission Rd., Alhambra, Calif 


Circle 35. inside 


See how the Snap 
Ring fits in behind 
the solid flange. It 
connot be pushed 
out 


Electronics 


3025 W 


Maintenance and replacement costs ! 

ore greatly reduced by the potented | Note extra 
snap ring feature. High Capacity hos |< diameter > 
large diameter stud EXCLUSIVE with of Stud 
Smith. Cam Yoke and Standard Com 

Follower 


Jordan 
Because the flange that holds the 
roller is a part of the stud itself 
the STUD DIAMETER can be made up 
interchangeable with other 1 to 100 greater in relation to the 
lines size of the roller as shown 


CONTACT SMITH DISTRIBUTORS IN ALL MAJOR CITIES 


Send for Bulletin 103—Lists Names and Addresses of Distributors 


THE SMITH BEARING CO. INC. 


STATION A, P. O. BOX 1119 





TRENTON, N. J 


In Today’s Battle For Men’s Minds... 








Our Greatest Weapon Is 


Your Dollars Bring Truth and Hope Behind the Iron Curtain 


Miniature dc motor 


In a scant few years, the spirit 
of millions of East Europeans 
may be broken by the never- 
ending avalanche of Red lies, 
restrictions and distortions. A 
great hope remains for them 
and for the free world: the 29 
powerful truth transmitters of 
Radio Free Europe. They 
broadcast the news as it really 
happens, destroy Red distor- 


tions, renew hope that freedom 
will one day return. But free- 
dom is not free. Your dollars 
are needed to 


Radio 


its supplies, announcers, polit- 


help operate 


Free Europe, pay for 
ical analysts keep its 
transmitters on the air. Send 
your truth dollars today to 
Crusade for Freedom, care of 


your local Postmaster. 


FREEDOM IS NOT FREE! 
Your dollars are needed to keep RADIO FREE EUROPE on the air! 





” 





SEND YOUR TRUTH DOLLARS TO 


FOR FREEDOM 


e 
ry ¢ 








ipplicat Voltage ratings 
f t \ Cramer Controls 
Corp., Centerbrock, Conn 


Circle 36 


nside back cover 


Heavy-duty cylinders . 


» 


(Continued on page 133) 
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New Parts and Materials continued SPLINE 
DRIVE 


Fakes 35 Gites * 


to guarantee better power transmission 


, t ‘ 
4 
—— | 





























} 
lid 


ind d S-P 


( 





7 
£ i I ol yor RIGHT HAND GROUND PINION STEM ‘ 
Mfg. Corp., 30201 Aurora SHAFT THREADS LEFT HAND THREADS 


Rd., Solon, Ohio Ba RIGHT-LEFT 
THREADED NUT 


PINION — Standard de 


%" bore. Other sizes have pro- 
inside back cover portionately more or less splines. 


"7 


cle J3/ 





GEARMOTORS 
. AND LINE-O-POWER 
advantages: Pete 


Self-broaching splines provide more internal lock ng 
surface than any other pinion assure positive 


anchoring, even under reversing conditions 


" 


GEARMOTOR 


Fuel controller 
Self-centering action 


accurately bored 


Foote Bros. Spline Drive 


Duti-Rated Gear—harder, t LINE-O-POWER 


Ww jreater load arry | pacity f the size t UNIT 


onversion of 1 win Gar SPLINE DRIVE PINIONS are another example of Foote Bros. leader- 
retson Equipment Co., In Box 11] 


ship... another reason you can be sure you're buying the finest 
Mt. Pleasant, lowa 


when you buy Foote Bros. Power Transmission Equipment 
Circle 38, inside back cover 

this trademark 

stands for the 


finest industrial 
permit suppl 


Pls = as poe 6 gearing made Balter Power Thartbmission Through Beller Gears 


Four-way solenoid valves 








siden FOOTE BROS. GEAR AND MACHINE CORPORATION 


4575 South Western Boulevard ey . 
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. Pipe and Fittings 


. Processing and Storage 
Tank 


. Bearing for Pumps Han- 
dling Corrosive Liquids 


. Jet Engine Liner 
. Strainer Basket 


. Industrial Water Heater 


Curve showing the ef- 
fect of prolonged 
heating at 1700° F for 
coated and uncoated 
type 321 stainless 
steel. 


HOW 


PORCELAIN 
ENAMEL’S 


CORROSION 
RESsis tT An CE 


improves product 
performance 


Hard and impervious, Porcelain Enamel is an inor- 
ganic, vitreous, siliceous coating permanently fused 
at high temperatures to metal. 

Acid-resisting grades are immune to most acids, 
including sulfuric and nitric. Under the Porcelain 
Enamel Institute’s acid resistance classification, 
Class AA acid-resisting Porcelain Enamel coating 
.004” thick should withstand a boiling 5°; sulfuri 
acid solution during many months of continuous 
attack. 

Various types of ground coats, one-fire enamels 
and cover coats may be selected to suit the applica- 
tion and use conditions. 

All grades of Porcelain Enamel are resistant to 
organic solvents and alkaline solutions. Certain 
grades are unaffected by soil corrosion where acid, 
moisture and organic materials are encountered 





a or 


+ CERAMIC-COATED METAL 

















2S 








Weight of Somple (gm) 






































3000 galion Porcelain Enameled re- 
actors used for chemical processing. 


Ceramic-coated afterburners 
for jet engines. 


Porcelain Enamel Combats Chemical Attack 


In many chemical processing applications 
Porcelain Enamel has extended equip- 
ment life by as much as 500°,—in all 
cases without danger of rust contamina- 
tion of the product being processed. In 
smokestacks where combustion by- 
products have a corrosive effect on metal, 


the use of Porcelain Enamel has resulted 
in from three to five times longer service. 

Porcelain Enamel, which has a hard, 
glass-like surface, resists corrosive at- 
tack from most chemicals, including those 
found in food, chemical, pulp, paper, dye 
and petroleum processing. 


Porcelain Enamel Combats High Heat Combined with Chemical Attack 


High-temperature ceramic coatings, 
which are Porcelain Enamels fortified 
with refractory materials, resist corrosion 
at temperatures up to 2,000°F. Com- 
bustion chambers and exhaust systems 
of jet and rocket engines and heat ex- 
changers of domestic and commercial 
furnaces are representative applications. 
Durability of stainless steels and high 
temperature alloys is extended substan- 


tially by means of a thin ceramic film 
which insulates the material from surface 
atmospheres. 

In this type of application ceramic 
coatings do three things: (1) extend length 
of service of high-temperature alloys, 
2) extend temperature service range of 
others, (3) permit substitution of low- 
alloy steels which are less rich in strategic 
elements. 


Porcelain Enamel Porcelain Enamel Combats 


i 

’ 
’ 
~ 


Comparison of Porcelain Enameled, 
right, and erdinary water heater 
after service. 


eeeeeeeee ee eee er eee eeer eee eeee 


De signe rs US 
PORCELAIN ENAMEL 
for these 
additional 
prope reve Ss 


T 


PORCELAIN ENAMEL 


INSTITUTE 


Associations Building 
1145 Nineteenth Street, 
Washington 6, D. 


Combats Moisture 


Millions of water heaters are 
“glass lined”’ to handle severely 
aggressive waters under pres- 
sure. Porcelain Enamel also 
combats alkaline attack of sea 
water in marine engines where 
the hot exhaust mufflers and 
pipes constantly are exposed 
to cold sea water. Porcelain 
Enamel’s excellent thermal 
shock resistance is an added 
bonus value. 


Lu 


—S 


hermal Properties 


— 


NAME 
N.W. 


c. COMPANY 


Hardness El 


Atmospheric Corrosion 


In salt air and in industrial 
atmospheres where gases and 
smoke are factors, Porcelain 
Enamel has demonstrated ex- 
traordinary resistance to dete- 
rioration. Despite combined 
attacks of heat, cold, rain, snow, 
ice and sunlight many outdoor 
signs made of Porcelain Enamel 
more than 50 years ago still 
retain their gloss and original 
colors. 


Prope rties 


ctrical 


Please send the following: 
[) Porcelain Enamel Design Manual 
() List of companies engaged in Industrial and General Porcelain Enameling 


() Design information about possible application 
of Porcelain Enamel to oe 





ADDRESS 





cITY 





jtiet# 
wiih & J 
= 5 a 
oo = a 
Architectural Porcelain Enamel 
resists the elements and corro- 


sive atmospheres in seacoast 
and industrial areas 


7 type of product a 
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BEARING DESIGN 
and APPLICATION 


The inauguration of Bunting’s new facility for engineering 
and manufacturing bearings and parts of Sintered Powdered 
Metals opens a wide new area of opportunity to all 
mechanical! industry. 

Sintered Powdered Metal Bearings and parts offer real 
economies in design. Bunting Engineering and 
manufacturing skill and traditional 

technical responsibility assure your 

most advantageous use of 


this material. 


A competent group of Bunting 

Sales Engineers in the field and a 
soundly established Product Engineering 
Department put at your command, 
comprehensive data and facts 

based on wide experience 

in the designing and use of both 

Cast Bronze and Sintered Powdered 


Metal Bearings and parts. 


@ Write for catalogs and your 
copy of the new 24 page Bunting 
Engineering handbook of 
Sintered Powdered products 
and their composition, 
manufacture and 


application. 


& Bunting. 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 
The Bunting Grass and Bronze Company «+ Toledo 1, Ohio + Branches in Principal Cities 
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c ontinued 


it dut Incor 
en. Oil-resistant 1 
vashers for a leakproof 
pril re stainless steel. A. Schrad 
er's Son, Div. Scovill Mfg. Co., Inc., 470 
Vanderbilt Ave., Brooklyn 38, N. Y. 


Circle 39, inside back cover 


Turntable 


Sterling Precision ( orp., 
Instrument Div., 17 Matinecock Ave., 
Port Washington, N. Y. 


Circle 40, inside back cover 


Preprinted electronic symbols . . . 


vith 
1 matt 


ind 


7) 





How Curtis helped 
a design engineer 


“BEAT THE HEAT” 


This single universal joint in a 
ribbon-stripping machine was op- 
erated at a 34° angle. The joint 
heated up, wear was excessive. 
(Curtis Joints have been tested at 
angles up to 37°, but we do not 
ordinarily recommend angles great- 
er than 30°.) 


Curtis engineers recommended a 
double Curtis joint, which reduced 
the angle to 17° per joint. Result: 
no overheating, improved efficien- 
cy, longer life. 

You can depend on Curtis en- 
gineering in any problem of angu- 
lar power transmission. And you 
can depend on 


CURTIS UNIVERSAL JOINTS 


because our catalog torque and 
load ratings are substantiated by 
constant tests under production 
conditions. 


14 SIZES ALWAYS IN STOCK — 
3%” to 4” O.D. (6” joints on special order) 


Not sold through distributors. Write direct 
for free engineering data and price list. 
¢ 


CEURTIS 


UNIVERSAL JOINT CO., INC. 


11 Birnie Avenve, Springfield, Mass. 


TRADE 


As near fo you as your telephone 


continued 
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| 


guide al 
the 
Replacet ts a : | Tech 

lac, Inc., 727 W. 7th St., Los Angeles 17 


Circle 41, inside back cover 


Tracing film 


\l 


i 


j ; ] 
i i 


in 
Di 


Corliss Lane 


l ad Ovzalid 
v., General Aniline and Film ¢ orp., 15 
Johnson City, N. ¥ 


cle 42, inside t 


sator ware 
aaeare?’ 


Layout template 


l 


Ha 
grad 
Over-a 


s R ipide Sign 
Inc r. © Box 429 


Burbank, Calif 


rcle 43 


36-channel oscillograph 
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SMALL! 
COMPACT! 


YOU CAN ALWAYS 


RELY on GI 


Fractional H. P. Motors 


1/40 H.P. to 151100 HH. P 


6-32 NC-2 THT 
4-SCREWS 


Write For Quantity 


Price Quotations! 


DEPARTMENT GK e« ELYRIA, OHIO 


Information 








DID YOU SAY 
RUBBER PARTS 


THE PRIMARY FASTENERS IN FASTENER ASSEMBLIES 
WITH 


HIGH THERMAL 
STABILITY? ,\i4 


a KL PIN Body Dic 
117 to .335 
Body Dia. .190 


that's right! e\ o / 
STALWART LLe €S SS SCREW 


Thread Sizes 
SN NUT f. 
Thread Sizes 26-32 to %-16 


SILICONE 4 5 6-32 to ¥s-16 x mn 
rubber parts , +6-32 to 3-16 
resist 
OVER 50 YEARS OF BETTER FASTENING 
tem peratures [o) Samples and information available upon request 


from -160°F. to +600°F. ne THE OHIO NUT & BOLT CO. 


41 First Avenue °® Berea, Ohio 


If you do spotwelding you can attach OHIO Spot- 
weld Fasteners at the same time for faster, trouble- 
free assembly. 











... and here’s more good news for 
design engineers! Stalwart can re- 
place heavy, awkward designs with 


; 
precision-made silicone rubber lA ’, ] =~J 
Z 7 A 
8 — ———— OC  —C— 
— 


parts that are lighter and smaller. 


Stalwart engineers will work close- 
ly with you to produce Silicone H G H F R al lJ F N CY 


parts to meet your most exacting 


specifications. For special applica- Induction 
tions, Stalwart can supply fabric- > 


inserted shapes. Silicone shapes 


also can be covered with Nylon, 1 HARDENING 

Dacron, Orlon and fiberglass. Parts Melis iivie 

can be supplied in realistically- . 

priced production or job-lot quan- ; ANNEALING 

tities. / MELTING 

Discover for yourself why more : ay, ™ BRAZING 
4 "he a 


and more design engineers are spe- 
cifying Stalwart Silicone rubber 


parts. Write today for Bulletin LEPEL Electronic Tube Se 


56-SR-3. GENERATORS —1 KW; 2'2 KW, 
5 KW; 10 KW; 20 KW; 30 KW; 50 KW 
75 KW; 100 KW 
LEPEL Spark Gap Converters 


2 KW; 4 KW; 7'2 KW; 15 KW; 30 KW 
TALWAR WRITE FOR THE NEW LEPEL CATALOG 36 ! 
| packed with valuable information 


RUBBER COMPANY All Lepel equipment is certified 


Main Office requirements of the Federal Communicctions Commission 


166 Northfield Road, Bedford, Ohic 
ee ee es , LEPEL HIGH FREQUENCY LABORATORIES, INC. 
Manufacturing plants in Jasper Georgia SSth STREET end 37th AVENUE, WOODSIDE 77. NEW YORK CiTy, N Y -~ 
and Bedford, Ohio 
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New Parts and Materials continued 


ind usa 


signals 

nuclear experiments and 

de ign 1 t .) THLISSILIC and 

Heiland Div., ‘Dilan apolis-Honeywell 
Regulator Co., 5200 | Fvans Ave., 
Denver 22. 


Circle 44, inside back cover 


l'ransparent 
type and 
etter dimensiol 
and_~=s higher 
than 
face 
many applic 

of thrus \ ‘ 
represents, includ t in.-OD 
Polymer Corp. 


2140 Fairmont Ave., Reading, 


nesses Of ¢ 
of Penna., 
Penna. 


Circle 45, inside back cover 


Shorter pin plugs 
are recommended as a subs 


urd sizes when spa 
plugs sC i] drilled 
pressures to 10,0 


h 


ing on size and material 
minum and staink teel. Lee Co., Wes 
ley Ave., Westbrook, Conn. 


Circle 46, inside back cover 


Product Engineering 


iy | 3-Phase Thermostat — available in vari- 
us temperature ranges and dial mark- 
s. For use with 3-phase circuits on heavy 


electric ranges, sealing machines, 
am ceeraton, 2 phases keep cycling 
the third phase is “on” during the 
Operation. In “off” position all three 

ore broken. 


Combination Fixed-Temperature Con- 
trol and Switch for restaurant coffee 
warmers, egg washers, heoters for live- 
stock water tonks and many other appli- 
cations where a low cost control for main- 
taining a fixed temperature is required. 
Eliminates the problem of too much or too 
little heot. 


Demestic Appliance Controls for 
ranges, clothes dryers, air conditioners, 
room heaters, etc. Low in cost, compact 
and dependable, with quick response to 
extremely close temperature differen- 
tials. Silver contacts and stainless steel 
bellows for sustained accuracy. 





High Temperature Controls of extreme 
accuracy and sensitivity for use with 
temperotures up to 800°F. Either direct 
or reverse acting types—single ond 
double pole; single and double throw; 
single and double circuits; with and with- 
out limit switches. Corrosion-resistant tub- 
ing and bulb. 


Unmatched for accurate, trouble-free performance 


Kobertshaw 


ELECTRIC THERMOSTATS AND CONTROLS 


Most Complete Line in the Industry. 
thermostats and controls for domestic 
tion in temperature ranges to 800°F 


and industrial use 


Robertshaw offers the widest variety 
Available for applica 


Unmatched in Quality. Robertshaw’s standards of material selection, manufactur 


ing and quality control are second to none in the industry. The result—thermo 


stats that give accurate, trouble-free performance under the most severe usage 


Engineering Assistance is Available. Robertshaw engineers will gladly assist you 
in application of the proper controls to your appliances or equipment. Laborator- 
ies are maintained at Youngwood, Pa.; 
Calif.; and Anaheim, Calif. Remember, 


Irwin, Pa 
Robertshaw offers you more than 5 


; Cleveland, Ohio; Long Beach 


years of experience in control recommendations. Take advantage of it 


For information about your particular application write to 


ROBERTSHAW THERMOSTAT DIVISION 


Youngwood, Pennsylvania 


e i Robertshaw Fultow 
ote 


Robertshaw-Fulton Controls (Canada) Ltd., Toronto 
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LEIMAN ROTARY Introducing eee 
POSITIVE VACUUM: 


to 29.9" Hg. 


HIGH VACUUM fas ila | 
AIR PUMP —. FIELD Electric Clutches 


operates at 140° F. : Fixed Field "=p Clutch 
: > at Electric Coupling 


Clutch re = 
. Coupling Brake 


In Miniature and Small Sizes 
Super compact for use in instruments or assemblies where space 
is at a premium and performance requirements are high 
Three styles of Simplatrol Fixed Field Clutches ranging from 7/8 
to 3 1/8” diameter. Torque output ranges from 10 oz. inches to 
100 Ib. inches 


Simplatrol Diaphragm Makes The Difference! 
The only functional moving part in actuation of Simplatre Fixed 
Field Clutches 

When current is applied to magnet, the diaphragm yields as the 





armature is attracted to the rotor body. Engagement is extremely 

rapid, smooth and silent 

The Simplatrol principle has been proved by years of use and 

features a minimum of parts to maintain or replace 

Ask for literature and recommendations on Simplatro! Fixed Field 
Miniature and Small Electric Clutches and Brakes 


Revolutionary im Vartrold 5:0c0: corp 


FAN-COOLED 24 Pines cet sT ha a tena = 
e tation i lal Ar 
OIL RADIATOR epresentation in Key Industria eas 


Cutest Aggrered No water pipes—no leaks — 
place pump anywhere 


continuously circulates 
e-cooled oil through 

se reduces heat - No oil vapor “$i "$ é 

pump parte, prevents | ot For fixed fastenings or 

ming. ON provides sect for 24-hour continuous x -taur sf ; 

od ~>e seman, operation, without overheating hard to reach assemblies 

provides greater capacity 


with emailer pump. Every pump performance- USE 


tested before shipment G R i PCO 


You don’t need bulky, high-priced air pumps and com- 

plicated water pipe hookups to produce continuous CLINCH NU T $ 
high vacuum. Leiman engineers have the answer in a : " 

. : : Available with or 

compact package . . . the oil-cooled Leiman High Vacuum : 

. a without GRIPCO 
Pump. Run it 24 hours a day—it maintains an average LOCKING FEATURE ~ 
temperature of 140° F. Run it year after year—it maintains 

fully rated capacity, without troubles or shutdowns, be- 

cause it features the 











“Lifetime” Leiman 2-Wing Vacuum CLINCHED SOLID  STAKED-IN HEX HOLE BE- 
\ Pump with Patented Wing Adjuster TO FLOAT FORE CLINCHING 


Precision-honed cylinder walls are 
made of durable cast iron; wings are 
made of wear-resistant steel (not 
composition). Automatic wing ad- : 
juster assures constant wing-to-wall staked in with a six point staking punch 
contact, prevents sticking or binding for a floating effect.Can be automatically 
Pump takes up its own wear to provide fed and clinched. Gripco Clinch Nuts 
maximum vacuum for years. can be clinched 


For positive attaching of a threaded 
medium to thin metals. They are 
clinched solid for a rigid application, or 


or staked with hy- 
draulic or air equipment. Large inven- 
tories carried for immediate shipment 
Full details available—write for samples 


and NEW CATALOG today. 


LEIMAN BROS, Inc. NUT company 


107 Christie St. Newark 5, N. J. 102 Maple Ave. 
Established 1887 South Whitley, Ind. 


WRITE for latest 16-page catalog describing complete line of Leiman 
Vacuum Pumps, plus Application Book of "how-to-do-it"’ blueprints 
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CATALOGS 
and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. 


HYDRAULIC SYSTEMS~—B 
++ pp \ t t 


ircle 52 


AIRCRAFT STEERLS—B 


nside back 


PRESSURE GAGES—( 
beng g data an 
1) 


rcle 53 


FREE LUBRICATION KI 


rcle 48, inside back cover 


PENITE POLY! 


PHYLENE RESINS 
B irat t } 


Ss 


Circle 54, inside back cove 


SELF-BONDED SILICON CARBIDI 


Nia 


cle 55 


EXTRUDED SHAPES 
Reviews design and 
led shapes a 


Dat 


HYDRAULIC AND AIR CYLINDERS 
B t H \ 
la it 


cle 50, inside back cove 


CONTROLLED SPEED SYSTEMS 
B S pp. D t id tra 


| 


» bock cover 


BORON NITRIDE—B 


is 


(Continued o 


For LINEAR 
AND ROTARY 
POSITIONING 


pecify 
Limilorque 
ACTUATORS 


LimiTorque actuators are effi- 
cient, sensitive, automatic heavy 
duty power-operated units for 
positioning machine ports or 
other assemblies requiring Linear 
or Rotary Motion 


LimiTorque is an electro-me- 
chanical mechanism, using motor 
power through highly efficient 
and precision gearing, to impart 
Linear or Rotary motion 

Limit switches are available to 
limit the travel in either direc- 
tion—Thrust and Torque re- 
sponsive switches control thrust 
or provide emergency shut-off. 
With LimiTorque it is possible 
to control full travel accuracy 
to within .2%—LimiTorque is 
easily and accurately controlled 
by the mere “push of a button”. 
LIMITORQUE IS BACKED BY 30 YEARS 
EXPERIENCE IN MOTORIZING ALL TYPES 
OF VALVES—WHY NOT CONSULT US 
REGARDING ANY PROBLEM YOU MAY 
HAVE INVOLVING LINEAR ACTUATION 
OUR ENGINEERS CAN NO DOUBT 
HELP YOU SOLVE THAT PROBLEM. 


LimiTorque 


PHILADELPHIA GEAR WORKS, INC 
RE AVE A TREET PHERADELPHIA 4 PENNA 
INDUSTRIAL GEARS & SPEED REDUCERS 
LIMITORQUE VALVE CONTROLS 
FLUID MIXERS + FLEXIBLE COUPLINGS 
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by 


LINEAR 


in low-compression-set 
Butyl... for sealing prob- 
lems involving the non- 
flammable phosphate 


esters 


LINEAR specialists 
in close tolerance mold- 
ing in all of today’s elas- 
tomers. 


Call on LINEAR for assist- 
ance with all your seal 
problems. 


PERFECTION IN RUBBER 


LINEA? 


LINEAR, inc, STATE ROAD & LEVICK ST. PHILA 35 PA 


Catalogs and Bulletins continued 


(arbor ! 
Niagara Falls 


Circle 58, inside back cover 


CUP PACKINGS-—! 


ta ited-rubber 


Circle 59. inside back cover 


RETRACTILE ELECTRIC 


Wataiog 5. pI AC 


CORD 
d pookict 


des simplified 


B KN 


Circle 60, inside back cove 


COUPLINGS 


) 


QUICK-CONNEC1 


1 
i 


Circle 61, inside back cove 
DIGITAL-STRAIN-GAGI INDICA 
POR—B: + Incluc 


1 cia 


Circle 62, inside back 


ROLLED TUBE SHEETS—Br 
I] ts a de 


inside back cove 


SOLID FILM LUBRICANTS—Cat 


LB 1) 


Circle 64, inside back cover 


PLANE TARY-GEAR 
Catal 5 py 1) 


REDUCERS 


advantage 


h model has 30 different 


(Continued on page 145) 
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COUNTERS 


Stroke and 
Revolution Counters 
for the Toughest Jobs 


200 Million Count Life 


Rugged, oversize shaft and 
bearings 


Shakeproof—only one screw 
in counter assembly. 


All steel housing with snap- 
on cover—chrome plated. 


Reliable — no skip or over- 
count. 


Tamperproof reset. 


PIC-600 
Electric 
Counters 


Basemount 
Knob reset 


50 Million Count Life 


7 watts power consumption— 
operable in plate circuit of 
electronic tubes. 


1000 CPM rating—reliable to 
1600 with suitable actuation. 
Quiet—no AC hum. 

Balanced armature—for reli- 
ability on airborne equipment. 


Also endurance rated counters 
for all purposes. See your PIC 
| Distributor or write for catalog. 
; 


odudlon Guttumenit 


* DIVISION OF GENERAL CONTROLS CO. 
8072 McCormick Blvd., Skokie, Ill. 


42 Branch Offices and Representatives 
serving USA and Canada 
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FULL 360° OPERATION 


The Behlen unit is a geor-type hydrav- 
lic mechanism (in contrast to the piston 
type on passenger cors and other 
equipment). The power source in the 
unit is o gear motor thot will provide 
continuous 360° under full 
power in either direction 


turning 


The Behlen Hydraulic Servo Mechanism, Rotary 
Type, Series 2000, can be used for power 
steering or wherever a rotary servo motion 
is required. Controller and actuating 
parts are in one compact unit, for 
economy and simple installation. 


The power unit is mounted anywhere 
along the steering shaft. While the 
Powr-Steer operctes as a servo mech 
anism between steering source and 
wheels, it also blocks and controls 
wheel shocks. Does not offect steering 
ratio. Maintains full and positive con- 
trol through mechanical linkage in 
event of hydraulic power failure 


Specialized engineers, in our Hydraulic 
Division are ready to odapt Powr-Steer 
to your specific needs in any of hun- 
dreds of machinery and equipment ap- 
plications. 


Increased production catching up with demand: 


HYDRAULIC SERVO MECHANISM 


Rotary Gear-Type Power Steering 


This Behlen unit is now available for more original 


safety of Behlen Powr-Steer, applied to tractors 
equipment manufacturers of: 


of nearly every make and model. International 
Harvester adopted it as original equipment on 
their Farmalls 300 and 400 series. Other manu- 
facturers of self-propelled equipment quickly fol 
lowed — at a pace that outstripped our produc- 
tion capacity. 


Farm tractors 
Combines 
Fork-lift trucks 


Motor graders 
Motorized Cranes 
Tractor shovels 

.and all similar industrial, heavy construction 
and agricultural equipment applications . . . wher- 
ever a perfected rotary servo-motion power assist 
can reduce the need for muscle-power and man- 


Recently we completed a big plant expansion 
program. Now we're ready to supply the Behlen 
Hydraulic Servo Mechanism on a scale and sched 


power. 


The Behlen Hydraulic Servo Mechanism was in- 
troduced six years ago as a field-installed power 
steering unit for row crop tractors. Soon thou- 
sands of farmers were enjoying the ease and 


ule to meet your needs 


We want you to see how easily the mechanism 
can be applied to your products as original equip- 
ment, and how it can add a big plus to the sales 
appeal. Get in touch with us now 


Phone, write or wire Howard Christenson, production manager 


BEHLEN MANUFACTURING COMPANY « Dept. PE-4 


World’s largest manufacturer of tractor and grader power steering 


Use Reader Service Card For Mor 


Information 





e Columbus, Nebraska 


Actual overall 
length horizontal 
models 


3", 5”, 6”. 


STROKE” 
MIDGET 


Mix Chung 
CYLINDER 


Now—put pressure where it’s wanted instantly and 
cheaply, with Mead's powerful new midget air cylinders 
(1" bore, single-acting, spring return—horizontal and 
vertical). Stroke is adjustable. Cut costs—use ’em singly 
or in groups to move, hold, press or eject small work 
pieces; to close and open large jigs, forms, fixtures. 
They'll replace human fingers and mechanical clamps in 
countless routine jobs. 


a MEAD 
Write for new fact-and-picture- 
PE Waal: 


packed Air Power Catalog —or PECIALTIE MPANY 
ask your nearest Mead Man! (114 .N Knox Ave, DEP TEBE 
: PATHFINDER IN AIR POWER AUTOMATION * CHICAGO 41, ILLINOIS 
Mac-it Socket Head Cap Screw 


ac-it screws hold SMALL, QUIET, CONSTANT 


SPEED AC MOTORS 
where others fail! 


When you buy screws, you're buying holding power. 
The powerful holding you get with Mac-it Screws 
makes them last longer in tough applications, keeps 
them good for thousands of adjustments. Here’s why: 
e special pre-tested alloy steels 
e precisely controlled grain structure 
e resilient, shock-resisting strength 
e heat treated for “‘clear-thru”’ toughness 5 
e clean, fully formed Class 3 threads @ 3” dia.: 15 mhp thru 1/12 hp(2-pole); thru 1/20 hp (4-pole) 
e high dimensional accuracy @ 37/8" dia.: 15 mhp thru 1/3 hp (2-pole); thru 1/8 hp (4- 
As a result, on machinery subjected to shocks, pole); thru 1/20 hp (6-pole)* 
stresses or high speeds, you'll find Mac-it Screws @ 47/8" dia.: 1/20 hp thru 
—holding ! hp (6-pole 


@ SMALL, LIGHT: enhances your product designs 


a 
*: 


Mac-it Screw Division @ SAVE: space, weight, freight. 


STRONG, CARLISLE & HAMMOND @ DEPENDABLE: long life—minimum service costs. 


1392 West 3rd Street, Cleveland 13, Ohio *3-phase ratings also available. 


Buy Mac-it Screws from your distributor: FREE BULLETIN! Write for descriptive bul- 
Socket Head Cap Screws e Flat Head Socket Cap Screws e Button Head Socket C> letins to Section 633-4, Schenectady, N. Y. 


Cap Screws e Socket Head Shoulder Screws e Hollow Set Screws e Hollow 
Lock Screws « Hex Socket Keys e Square Head Set Screws e Hex Head Cap G E N E R A L ZB E LE CT R l C 
Screws e Tool Post Screws e Square Head Collar Cap Screws e Specials 
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Catalogs and Bulletins continued 


With « en | rawings and 


Ini 


Circle 65, inside back cover 


COMMERCIALLY PURE TITANIUM 
Broch . 1) ribes properties 
tanium 


d. Mal 
N Ol 


66, inside back cover 


UNIVERSAL JOINT—B 


lL) ryt n f ind 


> 67 ns back cover 


PEMPERATURE CONTROLS 
\IC A, 4 N ft it 


Qe 


rcle 68, inside back cover 


INDUSTRIAL RETAINING RINGS 
Catalog | 1g specs on 


; 


CONTROI DEN 


A 4 


ROLLER CHAIN 
(ata ARC \ 


/ 
a 


i 





Reprints of two articles 


in this issue are now ready for 

tribution, and ngle copies can be 
obtained by readers in U.S. and Canada 
at no charge as long as the supply 
lasts Use one of the Reader Service 


cords to request your copies of 
Sandwich-Panel Facing Materials 
Circe No. E22 
Fan Selection 
For free reprints from earlier issues 


see complete listing on page 155 in 


this issue 
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Rubatex Gaskets meet 


special Kelvinator 
requirements 





Rubatex closed cellular structure gives Kelvina- 


tor engineers just what they want 


“a non-moisture absorbing material . . . one 
that has sufhcient resiliency to permit a firm, quiet 
door closure . . . plus a gasket that can be depended 
upon for a tight effective seal against loss of cold and 


entry of warm, humid air.” 


In addition to these important features, Kelvina- 
tor engineers also use Rubatex because it is con- 
venient to work with and easy to apply in the assembly 


prot ess, 





CRosstt Q 


mace 
: 
| 
| 
’ 
' 


Used as freezer door gasketing in "57 line — 
continued in Kelvinator ‘58 line 











The principal applica 
tion of RUBATEX in 
Kelvinator’s combination k Rubatex Division, Dept. PD-3 

2, 
refrigerator-freezer isa i Great American Industries, Inc 
continuous gasket com- Bedford, Virginia 
pletely surrounding the nae ain a ; 
freezer opening, on top. ore penny le BP 
bottom and both sides : C Closed Cellular Rubber Gasketing 

This is a Closed Cellular : _ 
Rubatex stock (No. 
G-251-C) especially de- 
veloped in a light gray to 
give a fresh look and to 
blend beautifully with the 
metal door 











Use Reader Service Card For More Information 





CREATIVE Mtetaow MINIATURE 
VARIABLE SPEED DRIVES 

e Complete 

e Adaptable 


p sign E qi e Compact 


Widen your creative horizons with versatile 
Wire/Strip design and fabrication, Wire/Strip 
has much to offer . . . strength, adaptability, 
resiliency, lightness, durability, and the deco- 
rative nature of wire increases the salability 


of products. of High speeds up to 10,000 Get variable speeds from 1-5 
RPM on either shaft increase through 1-1, to 5-1 
Cut costs ” Improve products o¥ Smali—to fit into your product decrease! Just move the 
with remarkable Wire and Strip v Permanently lubricated control to desired speed 
ov Lever, worm gear, spur ratios (calibrated on top) 
gear, push rod, thumb screw and the miniature variable 
or miter gear adjustment instantly produces the 
a Output up to .025 HP speeds you need in your 
product! 
Write for Bulletin No. 99 


INSTRUMENT COMPANY 
: 444 Lincoln St., Denver 3, Colo. 


MOTOR MOUNT for Air Conditioner—COST CUT 


50%. Original deep-drawn motor mount was costly 


noise and cut time and material costs. 


and noisy. Titchener Wire design cut weight, reduced * ee * * 


VELLUMOID 
: * 

ot 6 : | Vellumoid Materials... 
* 


door frames to masonry con- 
struction Titchener redesign for that perfect Spal! 
s 
Carefully considered gasket 
applications demand the right 
gasket ... Look to Vellumoid 
for both engineering assist- 
ance and wide range of proven 
materials. 
The Vellumoid Company offers 
you 50 years of accumulated 
know-how in solving gasket 
problems. Our Sales Engineer 
is glad to work with your engi- 
neering groups. 


is lighter, stronger and the 
natural resilience of wire 


absorbs shock. 


Learn how you can cut costs and improve your 
product with Wire/Strip assemblies. Send a 
drawing, photograph or sample of your 
product; better yet, visit our plant ‘ 
there's no obligation. 


Write for FREE 
Wire/Strip book(s) today! 
How Wire Construction Reduces 
Costs" 
Wire Handles by Titchener’ 


Use of Wire Construction in 
Product Design" 


We'll furnish samples for test- 
ing on your applications. 


THE VELLUMOID COMPANY 


ne i ae eT Worcester, Massachusetts 


Engineer call 


E. H. TITCHENER & Co. 


Dept. 3910, 67 Clinton St., Binghamton, N. Y. 
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DESIGN ABSTRACTS 


Operational Integrity in 
Aircraft Systems 


Complexity of new aeronautical 


] 
Teasea so 


equipment has in 
that new 


ind revised en 


sharp 
ipproaches to their design 
gineering 
ire required. How anal 
effect on failure, methods o 


mining reliability are used i 


described, together with organizational 


onsiderations on report systems 


Abstracted from 
New Systems by J 
deS. Coutinho, Grumman Aircraft Engineering 
Inc., ASME paper 58-AV-3, 29 W. 39th Stu. 
New York 18 


The Quest for Operational 


Integrity of Aircraft 


Hydraulic Systems at 
Elevated Temperatures 


“Mechanical Factors in the Design 
of Hydraulic Equipment for Elevated 
4. Mars, M. M. 
Lazar; Vickers, Inc., (ASME paper 
58-AV-11) appraises available materials 


l'emperatures,” by 


for +UU t } perating-te 


mnNner 
IT pe lad 


sidered 
successfull 


, 
stressed parts and v 


bee nh 
more 
irtine-Fitic 


steels 
tructural 


condition 
ire work-hardeni 
I he cast iron su \ rive 
tability to ib ut | N 


illovs exhibit in 


nferrous 


" 
reased reep rates, 


but forthcoming materials may be 


ible to overcom< thi 


use at temperatul 
I 


testing 1s 


Certain t 


ire Whitin 


How Heat Treatment 
Affects Corrosion Resist- 
ance of Stainless 

Ihe lower-cost staink 
steels 


with high strength 


resistance to 
Althoug 
than th 


they ar 


com Dine 


rosion resistant 
stainles stecls 
man mildly 
ilkalis and org 
orrosion 
treatment 


ointe4rs 


h irdine 


on using 


GIBSON CONTACTS 


e Have GOOD CONDUCTIVITY 
e Are NON-WELDING 
e Are SELF-CLEANING 
e Need LESS MAINTENANCE 
. > 
in Diesel 
> 
Locomotive 
Starting 


Contactor 


tart 


Influence of Heat Treatment 
on Corrosion Chrome 
Steels,’ by Dr. Ing. R. Pospisil, Czechoslovak 
Heavy Industry, Vol 10, ‘57, 13 
Czechoslovakia 


Abstracted from 


of Hydraulic Fluids 
During High Temperature Test,” by 
_@ Vickers, Inc., (ASME 
paper 58-AV-8) emphasizes the im 
portance of a i 


“Monitoring 


Resistance of Stainless 


Leslie, Prague | 


gular check-up system 





7 See ovr catalog I" Swee 


What Happened File 
: Product Design 

point, suspending solids, acid number at the Design Show or write for Gibson 

ind other prope! s re discussed Fdit f Py } t ~~ Catalog c-520 


service eftects I of the syn t , ae - _—— 


the tic 
] a 
[,ibsi loy 
ELECTRICAL CONTACTS 


- 


GIBSON E¢ectaic COMPANY 


BOX 634, DELMONT, PA 


on changes occurring at 400 to 550 F. 
Methods of viscosity, flash 


testing 


rig : “de 
hydraulic fluids are described 


thes 


tion is evaluated 


how influence equipment opera 
Testing for High 
Temperature Hydraulics,” by F. L. 
Moncher and L. D. Taylor; Vickers, 
Inc. (ASME paper 58-AV-6) describes 


test procedures and facilities for evalu 


“Designing and 











ating qualifying hydraulic systems for 
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DURAMETALLIC PACKINGS NEw 
MEAN LONGER SERVICE, BOOKS 
LESS SRICTION ON SHAFTS 

AND % SHUT-DOWNS Thermal Properties of 


Plastic Laminates, Cores, 

Sandwich Panels 

Fr. R. O’Brien and S. Oc iessy Jr 

Southern Research Institute PB 
| 121191. Paperb« 

WAD( Technical 

Paperbound, 84x104, 


This rey 


WRITE TODAY for File No. DMPG covering 


a variety of types and styles of Dura- 


i i 


ERT ECTS 
(DURAMETALLIC | stg) CORPORATION ) 


KALAMAZOO 4 MICHIGAN 


Properties and Testing of 
x Materials 
Lever and |. Ruys, National 
f Rubber l'echnology, 
ished by Chemical 
“UW? Fifth Ave., 
7 pp $4.75 


i 











| 
metallic and Dura Plastic Packings S - | 


summarizes bas 


lastic materials, 
tests that have bec 
No attempt 
irious meth 
useful amoun 
them. However, as 
volume is invaluable 
xtended bibliography, 
ly integrated with the 
know where to g 
By rect ition, or Ww you 
what some unfamiliar 
i | indy book to Ow! 


WHY ALUMINUM DIE CASTINGS? Engineering Materials 


The magazine for holding Records in a Juke Box must — 
be lightweight, rigid, and with an exceptional amount ee NS 5. DEAEEET 


Published by McGraw-Hill Publishing 
of small cast slots. Co., Inc., 330 W. 42nd St., New 


York 36. 64x94, 1936 pp. 648 illustra- 
$21.50 





separ ite sections c irefully 

/ ‘ zed by a staff of specialists, this 

. d , up-to e handbook covers metals. 
~- CASTING COMPANY Phos organic and inorganic materials, and 


2228 NO.ELSTON AVE, CHICAGO,I4,ILL  MMCwus oe Se ae 


(Continued on page 149) 
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New Books continued Protect the life line of 
ANGLgear materials. Emphasis is on fabricated YOUF @lectrical products 


forms of materia their physical and 


mechanical properties, stoptdions, with Nylon HEYC¢CO 


ineutane limitations npetitior 


with each other, and protection Strain Relief Bushings 


against deterioration 


[his comprehensive and authorita 
tive handbook is a welcome additio 1-Place 
to the engineer's reference shelf 


will help solve the unusual as well a HEYCO 


the routine problem in material on cord 
Special sections deal with radia 
effects on materials, th 


metal liquid metals, 





of information on engineer 





material 

However more common ma 
terials iT¢ | { mi ole t cd for I Tahar) chasis 
unusual, The 


ittentior TICK, Vv, refrac hole 











aa | Anchor &Insulate 
ee re Fatigue Durability of 


In designing its missile-handling Carburized Steel power supply cords 


. dve ft 
equipment Goodyear Aircraft Availab 


I e froi echnical and gl 
Corp. required several 90° power ae , rt ’ x 
takeoffs for the Nose and Booster eae 73 ees — . qa , Fle S A - E T I M E . os 


ved ¢ 


handling pack. Combing the field ; - a coer 
of available right-angle gears, ‘ < eee S A Vv 3 | ©] | E a 
Goodyear engineers determined huis CisCussiol I durability 


that ANGI gear was Dest Cc ipable 





of performing the necessary func 


tions and meeting space and weight 





requirements 


Perhaps you have a similar design 











problem involving right-angle pow- 





er transmission in a_ restricted 
space. If so, ANGLgear offers you 


(Conunued on page 151) 
high capacity, compactness and 





light weight, plus the flexibility of 


4-way mounting Furthermore, 


ANGLgear is completely enclosed, 











permanently lubricated; requires 


virtually no maintenance 





ANGL gears are ivailable 
stock in to 5S hp ratings, with 


ifting, and 1:1 of 


ABSORBS TWIST 











Send for samples to fit your wit 
Design File or con- af ple 7 ‘ 


tact your local dis- 


HEYMAN 


MANUFACTURING COMPANY 
; KENILWORTH 3, NEW JERSEY 


<S@IpBO Rig = 
R 
AIRBORNE ACCESSORIES 


CORPORATION 
HILLSIDE 5, NEW JERSEY 


tributor 
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ub PV 


SILICON 


RUBBER PARTS 
AND 


COMPONENTS 
BY 


Goshen-developed silicone rubber compounds 
offer properties like resistance to temperature 
extremes 80 to + 500° F; resiliency over a 
range of — 120° F to +600° F; low compres- 
sion set; resistance to chemicals, oxidation, 
ozone, moisture, corrosion, shock, abrasion 
freedom from stain, odor, tackiness and toxi- 
city; same shrinkage as organic rubber, with 
resultant advontages 





«4 tke '* 

m . GORSIL compounds ore now available for 
adaptation to your next part problem that 
involves temperature 


¢ 
* 
- 
° 


eo 
Ah 


Goshen, indiana 


NNER ES oar eae 
be RN is Si a PO hg ns Na SE ee ee 
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REPUBLIC 


CHECKS 


THAT FILL YOUR NEEDS 


MINIATURE CHECKS 


Mini-Valve Regular Size Valve 
Save weight and space with Mini-Valves. They ! 
rated flow as regular size, but are only , the si 

weight. Good pressure drop characteristics. Temp. rang 
65° to plus 400°F. Operating pressure to 5000 psi. One 
piece stainless steel body, in tube sizes 4 to 16 ('4 to 
1” O.D.) Meets or exceeds requirements of MS MIL-V 


25675. Port threading MS33514 flareless 


FREE-FLOW CHECKS 


low pressure 


open fi 


leakage at pressu 

Sizes |." to 2” in brass 

aluminum allo ip 
3000 psi, and stainle Opens at 2 psi 
Temp. range -65° to 200°F. Pipe, internal straight thre 
and flared tube connections standard; MS33514 flarele 


available 


BALL CHECKS 


Ruggedly constructe¢ 
intermittent non 


ss steel to 4000 psi 


hydraulic service up to 
psi at temperature 
to 350°F. Sizes 
Brass, aluminun 


stainless steel. Pips flared tube connections 


HY-PRESSURE 
CHECKS 


Built for continuous serv 

ice in high velocity sys 

terns at pressures up to 

5000 psi in steel and stain 

less steel, and 3000 psi in 
Low pressure drop. Metal-to-metal seal 
Operating temperatures -65° to 250°F. Sizes 'x" to 2 
with pipe, internal straight thread and flared tube conn 
tions. MS33514 flareless available. 


aluminum all 


Distributors in principal cities coast to coast 


REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD «+ CLEVELAND 11, OHIO 


Product Engineering 








New Books 


continued 


Structural Sandwich 
Construction 

ASTM Special 1 

No. 201, Published 
Race St., Ph | 


Pipe Flanges and 
Flanged Fittings 
Publish (SMI 


Bibliography on Adhesive 
Bonding of Metals 
( mn 1] ] } ] 


nel 
T 


(Continued on page 153) 


“POP” RIVETS 


can probably save you money... 


Even if your present fasteners are free! 





Greater Design Flexibility 
No need for access to both sides. 


4q 


High Clinching Action 
Exerts as high as 600 pounds 
squeeze between parts. 


_ 


Wide Grip Range 
Same length “POP” Rivet holds 
tight through thick or thin 


Vibration Proof 
“POP” Rivets cannot back out or 


become loose. No lock washers 
or nuts required 


St, 


Low Head Profile 
Where spoce is importont, 
“POP” Rivets’ minimum heod 
height is the answer. 


187 


Less Critical Hole Diameter 
Designer wants holes tight, pro- 
duction wonts holes larger. 
“POP” Rivets make both happy 


Least Back-Up Space 
Strong, high grip “POP” Rivets 
need only enough back-up 
space to provide room for set 
head. 


When buying fasteners, do you figure 
the installed costs? A fastener 
considered alone may cost very little 
but be very expensive by the time 
it’s installed and becomes part of a 
finished product 


““POP”’ Rivets afford greater flexibility 
in product design. Often operations 
can be eliminated, assembly costs 
reduced, and speed of fastening increased 
Many users find high strength 
“POP” Rivets the most efficient and 
economical fastener for their product 
Investigate its use in your application 
Perhaps you too can enjoy the many 
advantages ““POP”’ Rivets have to 
offer. Write us today 


“POP RIVET 


DIVISION 


UNITED SHOE MACHINERY CORPORATION 
West Medway, Mass. 
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fy Wrox 


” — simplest, lowest-cost 
threaded fastener insert 
— har none! 
TAP-LOK Quality 


is Proven by Current Use 
in 


Fighter Planes 
e Z 


Jet Engines 


< 


_ 


Lv 


Auxiliary Engines 
(Govt. & Civilian) 


Automobiles 


Bombers and many other products 
Tap-Lok Inserts provide heavy-duty steel threads for 
threaded fasteners in light metals, plastics and many 
other materials. They excel in saving time and cost in 
assembly, among all types of bushings designed for 
this purpose 


Tap-Lok Inserts are SELF-TAPPING and friction-locking in 
a single step. They increase thread strength 50% or more. 
They require no separate tapping operation, special hole 
preparation or secondary staking. 


Tap-Lok Inserts are made in two types—the Regular 
Series, with a 2B internal thread for general applications 
in aluminum, magnesium and zinc die castings and 
sand castings; and the “H” Series, with 2B or 3B in- 
ternal thread for use in wrought and high strength 
aluminum and magnesium castings, as in aircraft appli- 
cations 


In accordance with MS 35914 





SEND FOR 
FURTHER 


INFORMATION. C 0 R POR AT | 0 ” 








1123 Hendricks Causeway, Ridgefield, New Jersey 
TWX: Cliffside 26 
IN CANADA: Metal and Wood Fastening Devices Co., Valois, Montreal 
Also manufacturers of Groov-Pins for positive locking press fit. 





",. gel we have \MPROVED ¢¢" 


The Marsh Stainless Steel Needle Valve could 
have gone right on being the finest in its 
field... yet we have improved it 


fabulous 


~ 
“TEFLON” 
{+ , 


! Note the “close-up?’ The 
! Marsh Marpak packing 
System, originated in the 
4 Marsh Needle Valve, was 
~ = a “one of the factors that has en- 
abled it to stand up and work right 
under pressures up to 10,000 psi 
Now “Teflon” is used this 
packing system—the miracle 
material of almost :ncredible rough 
ness, resilience and non-adhesive 
properties properties that are 
not impaired by the most powerful 
of solvents, acids, or alkalies even 

at temperatures up to 500° F 


Net result: The guaranteed appli 

mM cation-range (up to 10,000 psi) is 
ARSH now efiective at any temperature 

up t 5 (in ther makes, 

Needle Valve perm ole temperature decreases 
. > re ir » 

in 416 


stainless steel throughout 
Now with “Teflon” Packing tainless Steel Needle 

alves. Ask for facts 
MARSH INSTRUMENT CO. Soles Affilicte of Jos. P. Morsh Corp., Dept. 39, Skokie, iil 


Marsh Instrument and Valve C snada) ltd., 8407 103rd St., Edmonton, Alberta 
Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas 


Marsh Marpak 


is Standard 





It takes th nr 
QUT of selecting the RIGHT 
eo ee ' Speed Reducers 


cararoe nat 


a Sprockets & Chain 
Gt AR — . Flexible Couplings 
| Universal Joints 
Collars 
Pillow Blocks 








2 outs 

















@ COLOR CODED COVER MATCHES INSIDE COLORED SECTIONS 

@ SELECTION TABLES PRECEDE EACH PRODUCT LISTING 

@ A WEALTH OF ENGINEERING DATA ON EACH PAGE 

@ FEATURES HP RATINGS FOR ALL COMPONENTS AT VARIOUS SPEEDS 


Get BOR” coro TODAY from your nearest Bond Distributor or write direct to 


LQ 
CHARLES (€7@¢g70@)) COMPANY 


The Howse with the = Wheel in the Window 
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New Books continued 


P&B PROGRESS 


HIGH SHOCK CRYSTAL-CASE RELAYS 


to 1957 covering all aspect 

hesive metal-to-metal bonding 

ng references to theory, technology, 

properties and methods of applica ’ ag 
tron. References deal with applica 


tions in aircraft tools, machine parts 


and wiring, pis- 


nie rurnitur 


Standards—Key to 
Progress and Profits 


Proceedings of the Eighth National 

ASA = Conferenc« vailab] from 

American Standard N., +Sth 

St., New York ] 4x] ] ) pp. $4 
Forty-four 

seamenal 


rit 


scien 
i¢ that 


momy. H 


sees tO I lroads electro 


truction, techni 


n pictures, al 
I 


CRYSTAL-CASE SIZE! PERMANENT MAGNET DESIGN 
High-speed Photography SHOCK: 100g. VIBRATION: 30g 55 TO 2000cps. NO CONTACT OPENINGS 


> } ‘ " " tiny 

Published by Society of Motio SC NON-LATCHING TYPE-—T! ro-miniature relay sets new standa 
_ and lelevision Engineers, 55 n design, in performance, in I 

t2nd St , tnenat at ahecnines audi geese hie une —_ a tal 
E oa dimensions and circuitry an y t used I hi ( inary crystal 

case relays. A permanent magnet in the structure provides at Jeast twice the 

contact pressure found in relays of comparable size 

SL LATCHING TYPE—Unique magnetic latch assures exception: 

tact pressure. A 1 watt, 3 ms. pulse to either coil 


fer time is only 0.5 ms. Has the same except 
characteristics as the SC. 


t timing 
ind methods 


d data. A 


SC and SL Series 
Engineering Data 


Operate Time: 3 MS. mox. with 55 
coil @ 24 V. DC. (Sl: 630 ohm 
24 V. DC 


Transfer Time: 0.5 MS mox 





Terminals: (1) Plug-in for microminicture 
receptacie of printed circuit board 
(2) Hook end solder for one #20 AWG wire 
Enclosure: Hermetically sealed 
CONTACTS: Arrangement: 2 Form 
NS Material: Gold flashed palladium 
SL ee sc eal Loed: 2 omps @ 28 V. DC, resistive; 1 
b 3589 Wan h 358 a omp @ 115.V. AC, resistive 
GENERAL: Insulation Resistance: 10,000 Pressure: SC 
megohms, min Sl 
Breakdown Voltage: | 0 V. RMS COIL: Power: Appr 
Shock 100g Voltage 
Vibration: 30g 55 to 2000 cps.; 0.195 Resistance: Si 
mox. excursions from 10-55 cps sc 


Temperature Range: -65 C.to +125 C Duty: Continuous 
Weight: 17.5 grams (5/8 oz.) MOUNTINGS: Bracket, stud 


P&B Standard Relays are available at your locol electronic, electrice nd refrigeration distributors 


Potter &- Brunfield, ine. L 


PRINCETON, INDIANA - SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 
Manvfacturing Divisions also in Franklin, Ky. and Leconia, N.H 
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It is mechanically impossible 
to use any Torque Wrench 
with adapters or extensions 
(with accuracy) unless that 
Torque Wrench has a positive, 
built-in, fixed load position. 


This essential factor of ac- 
curacy, misunderstood or 
ignored in the design and 
manufacture of some tor- 
que tools, can complete- 


ly defeat their purpose. 
N 


MINIATURE DATA BOOK 
- MAGNETIC 
rene ch aa BRAKES 4 Waite for “Torque Manuat 


< with formulae tables and explana- 
) tions for correct use of adapters 


/ MAGTRGL: INC. gm 


246 SENECA ST. | BUFFALO 4, N.Y. 


‘Set’ for greater Serviceability 
and Saleability.... 


with the lasting color beauty 
and textured finish of 


Masland Duran Clad 


VINYL LAMINATED TO METAL 


Unlimited design opportunities are opened up by 
this versatile, semi-rigid vinyl surfacing. Combining 
practical engineering with high-fashion beauty, it 
provides a “built-in” finish that remains unim- 


a paired throughout processing operations. Even 
THE MASLAND DURALEATHER CO., Dept. PE Pry tra 
Amber and Willard Sts., Philadelphia 34, Pa J ; 


: shearing, crimping, punching or drilling won't 
TT 1) 


~ 5 Ss 
damage texture or color. Many distinctive, easy-to- 
Please send folder and samples of / ¢ 
Masland Duran Clad 
NAME Masland Duran Clad in your product design plans. 


— Industrial Products Division 


1 

1 

1 

1 
ms clean colors. For real competitive advantages put 
2] 

1 

’ 

i] 

a] 


STREET . viny! surtacing 
THE MASLAND DURALEATHER CoO. 


le! Dept. PE, Amber and Willard Sts., Philadelphia 34, Pa. 
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Current 
Reprints 





Selected articles in recent issues 
have been reprinted in convenient 


form for filing. As long as the supply 


I 
lasts, readers in { and Canada can 


secure one copy of any of these re 


prints without charge, by using 


one 
of the Reader Service Cards bound 
inside the back cover. Note that the 
card must be within 60 days of 
publication date. If more than one 
copy 1s need, § pric list at end 
of this listing 

Whilk the pph ‘ts, sin 
copies of the following reprints are 
obtainable by ng the Reader Ser 
ice Card 


Sandwich-Panel Facing Materials 
Anr 28 + . Sorond of th 


1a 


r+ ; f } : 
1 £ Ga t t Kil 


Circle No. E 22 


Fan Selection 
Apr. 28, "5s I 


; 
i 


Circle No. FE. 21 


Silicone Rubber Parts 


i 


fry ; 


Circle No. E 20 
Pressure Drops in Air Valves 
| , ; ot 7 ) 

Circle No 


Plastics for Abrasion Resistance 
| } ‘ + ; 


Circle No I 


Instrument Bearings for 300 
What ha t i 
} | 


‘ 


Circle 


Textured Steel 


Circle 


Which Adhesives for What 
i Vy ft | t i 1 ft if neta 


tor fact Feoy 
! 


Circle No. FE. 14 


(Continued on page 157) 
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Special channel rolled by Connors’ West 
Virginia Works for Sparton Corporation's 
new TRI-BELT Freight Car Loading System 


Special Sections for 
Special Requirements 


Exceptionally flexible production adaptability e1 
West Virginia Works to roll channel pictured her: 
quirements of new Sparton TRI-BELT Loading 

If you have a new design or engineering prob! 
pay you to investigate special sections. Rolled to customer 
precise specifications, special sections have saved manufa 
turers as much as 50 in machining, production and other 
labor costs 

Call on Connors engineers for free engineering consultant 
service ... fifty years of experience in solving diverse problem 


of industrial design is vours for the asking 








For technical bulletin giving complete 
Department DB, Connors Steel Division 
Birmingham, Alabama 





“Service and Quality”’ 


H. K. PORTER COMPANY, INC. 


CONNORS STEEL DIVISION 
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Heavy-Duty, Cam-Operated 
PUSH-BUTTON 
STATIONS 


600 Volts 
A-C or D-C 








@ The Euclid Electric & Mfg. Co. (Madison, 
Ohio) has added a complete new line of 
Pendant Push-Button Stations for all appli- 
cations that necessitate NEMA Types 3, 4, 5 
or 12 enclosures to meet weather-resistant, 
water-tight, dust-tight and JIC requirements. 
Designed for heavy-duty applications, these 
cam-operated Stations are rated 600 volts, 
a-c or d-c. They are available from one to 
five speed-points in each direction for a 
total of eight circuits to provide for practi- 
cally an unlimited number of different 
sequences of operation. 


Sturdily constructed to withstand hard usage 
and abuse, their small cross-section permits 
comfortable, non-fatiguing, one-hand oper 
ation. The extruded aluminum case has cast- 
aluminum side-plates that can be removed 
easily for inspection of the silver-to-silver 
contacts without disturbing any wiring. The 
threaded conduit fitting is an integral part 
of the top end-cap which also has welded 
to it a double-suspension cable hanger. 

Extra features include heavy-duty, control- 
circuit toggle disconnects, pilot lights, selec- 
tor switches, and maintained-type contacts. 


ASK FOR BULLETIN 2016 
Also Available in Explosion-Proof Types. 


THE EUCLID ELECTING 


EUCLID 


THE EUCLID ELECTRIC & MFG. CO. 


MADISON, OHIO 
AND MEG CO. MADGON, O 
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(IF THIS IS YOUR PROBLEM 


If you need effective, highly readable, 
smartly illustrated company literature 
(booklets, pamphlets, manuals) to dis- 
play your products, inform the public of 
your operations, attract key personnel to 
your plant, train employees, and perform 








any of the other communicative functions 
that are vital to your business . . . 


THIS 1S YOUR ANSWER 


The McGraw-Hill TECHNICAL WRITING 
SERVICE has a staff of more than 150 
highly-trained writers, editors, and illus- 
tration specialists whose job it is to create 
technical and general literature for in- 
dustry. We write, illustrate, design, and 
print Equipment Manuals, Product Bul- 
letins, Handbooks, Company Histories, 
Annual Reports, and other specialized 
material. Save money and time. Let our 
staff be your staff for Technical and 
Business publications. 





This service is available through ad agencies 
Write e Phone 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc. 
330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 











i 
[ 








SEARCHLIGHT 
SECTION 








USED TEST EQUIPMENT 
Hydraulic Test Stands, Salt Spray Cabinets. Alti- 
tude Chambers, Vibration Tables, Torque, impact, 
Tensile and Compression Testers, Gauges, Flow- 
meters, Vickers and Denison Pumps 
Your Surplus Test Equipment WANTED 


A & J MACHY CORP 
1267 Flushing Ave Bkiyn, N. Y Hy 7-0729 











4{DDRESS BOX NO Ri LIES 
P id ) t 


POSITION WANTED 
Sales Engineer, 30, AAS degree, begin as 
A pplication-Service ngineer with heavy 
equipment manufacture PW 7, Product 


Engineering 


An 


Investment ¢ 


Productive Advertising is an INVEST 





MENT rather than an EXPENDITURE 

Searchlight advertisers almost in 
variably report prompt and satisfactory 
results 


BE CONVINCED—send us your ad 
vertisement TODAY 


iddress Classified Advertising Division 


PRODUCT ENGINEERING 


P. ©. BOX 12 
NEW YORK 36, NEW YORK 
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Current Reprints continued 


7 Ways to Start High-Inertia Loads 
Large ta ina i performance 
of each ba method, as a iid in match 
ng a specif id lition. Mar. 3, °58, 
Circle No. E 12 


Which Way to Make a Cam 


XA 4 gn aq author ha his ex 


naracterist f 3 nethod Mar 
Circle No. E 10 


Which Cantilever Beam is Best 
Analysis discl inta f ta d 
ns it I I va 
on types t tra 


Circle No. E. 7 


Multi-rate Helical Springs 
\ variety of met that give an 


+) 


Extruded Permagum beads 
seal voids under bottom 


Circle No. E 5 breaker strip of refrigerator 


QUANTITY PRICES 


For single sh it I title 








arrests «| refrigerators and freezers sealed 


con ccoe with PRESSTITE PERMAGUMS® 


| stay drier and colder 


WW 
S t ( t Where effective, permanent sealing is a factor, Presstite's many 
tock, am types of Permagums may be perfectly adapted to the need. They 
harg ff are used extensively, for example, in a wide range of refrig- 
n juest f US erator applications. 
Canada \l k t 
PRODUCT ENGINEERING _ Permagums offer unusual and outstanding characteristics 
Rea S Dept ®@ available in extruded beads or tapes and bulk 
PRODUCT ENGINEERING @ range from soft pastes for gun or knife application to very stiff 
West 42nd St., New ¥ NN.) ee 


non-oxidizing, non-drying, non-hygroscop 





non-corrosive to all metals 
highly resistant to water and moisture vapor 
low odor level 


non-staining, can be painted immediately 


unaffected by temperatures ranging as low as —30°F. to as high 
as 400°F. 


@ excellent adhesion and cohesion 












> 4 Bulk Permagum thumbed into 
irregular gops in freezer door 
/ WRITE TODAY. Describe your sealing ap- 


plication and we will gladly send samples, 
data and prices 


PRESSTITE 


Seacime Lamvoune 








ENGINEERING PRODUCTS 


; COMPANY 


I A Division of AMERICAN-MARIETTA COMPANY 
=e 3750 CHOUTEAU AVENUE, ST. LOUIS 10, M Ld 
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INDEX OF PRODUCTS 


ADVERTISED IN THIS ISSUE 











a 
Accumulators 
Actuators 
Mechanical 
Aluminum Alloys 26-27 
B 
Bars 
Metal 
Bearings 
Ball 4th Cover, 1l 
Miniature 
Needle 
Roller 4th Cover, 11, 20, 
Self-Lubricating 
Sleeve 
Bellows 
Bolts 
Boosters 
Brakes 
Electric 61, 106, 122 
Hydrauli 
Mechan a 
Pneumatic 
Brazing 
Alloys 
Bronze 
Bushings 
Bushings, Strain Relief 
Cc 
Can Followers 
Castings 
Clad Metals 
Clutche 
Electrical 61, 122 
Mechanica 
Connectors 
Hose 
Tube 
( ntactors 67 
Contacts & Contact Materials 
Controllers 
Controls 
Electrical 
Electron 67 
Mechanical 
Copper & Copper Alloys 
Counters 
Couplings 
Electrical 
Hose 
Tube 
Cylinders 
Hydrauli« 
Pneumat 9 


D 


Die Castings 
Discs, Clutch & Brake 
Drives 
Adjustable Speed 
Right-Angle 
Variable Speed 
Dynamometers 


Engineering Services see iiso 
duction Services 

Extrusions 
Nonmetallic 


4 


140 


62-63, 146 
6 


118, 


nN 


149 


148 


122 


61 
149 


1 
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After reading the advertisements classified below . . . MORE 
DETAILED INFORMATION about these products can be obtained 








+ Porcelain 134 
Powdered Metal Parts 32 
Fabricated Plastics see Plastics Pumps 
Fabricated) Alr 
Fabricated Steel (see Sheet Fabr Liquid 
cated, Structural Forms & Shapes Vacuum 
Weldments) 
Fastening Methods 14, 51, 56 78 
138, 151 
Fibre 76, 146 R 
Flexible Couplings 152 
Floats 127 Relays 67-68, 71 
Forgings 119 Reproduction Equipment 
Reproduction Supplies 
Resins 49.50, 57 
Resistors 
G Revolving Joints (see Joints, Swing 
& Swivel 
Gaskets 145, 145 Rheostats 
Gear Motors see aiso Motor Re Rivets 56 
ducers) 58.59 Rods 
Gears 66, 126, 133, 152 Nonmetallic 
Rubber 16 
Rubber Parts 16 38 
H 
Heating Unlts 130, 138 
Hose & Tubing 6 Ss 
Hydrau Fluids 29 
Screws 
Screw Thread Inserts 
Sealants 
j Seals 2nd Cover, 52 
Servomechanism Components 
Joints Shapes, Roll Formed 
Swing & Swive 64-65 Sheaves 
Universal 137, 152 Sheets 
Plastic 
Silicone Rubber 15 
Silicones 101 
L Silver Alloys 
Specialty Fasteners (Pipe Hangers 
Laminated Plastics see Plastics Special Cold Headed Parts, etc 
Laminated 51, 56. 78 
Lubricants 129 Speed Increasers & Reducers.66, 126 
Springs 19, 54 
Sprockets 
Stampings 
Steel 
M Alloy 22-23, 28 
Manganese Alloys 12 Stainless 28 
Metal Bonded to Plast 154 Strip, Metallic 54-55, 1 
Moldinos Strip, Nonmeta 
Plastics (see Plastic Parts) Structural Forms & Shapes 
Powdered Metal see Powdered Switches 67-68 
Metal Parts) 
Rubber (see Rubber Parts 
Motor Reducers (see also Gear 
Motors) 125 
Motor Starters 67-68 T 
Motors, A-C . . 
Fractional 3rd Cover, 53 Son a 21, 3 
58-59, 115, 144 Titan ¥ ne ae 
Integral 3rd Cover, 24-25, 53 y-i4. 
8-59, 115,125 tracing Cloth 
Sub-Fractiona 137, 144 Tracing Paper 
Motors. D.C + bine 
Fractiona 53. 58-59, 115 to 
Integral 24.25, 53, 58-59, 115, 125 = 
N Vv 
Nickel Alloys . "aa 1. 6. 150 
Nuts 56, 78, 103, 140 Hydraulic 6, 150 
Solenoid 
Vibration Dampers 
Mechanical 
P Vibration Mountings 
Packings 108, 126, 142, 148 
Pillow Blocks sa, 150 
Pinions 133 
Plastic Parts 10, 141 Ww 
Plastics 49.50, 57, 74, 154 Welding 
Piastics Fabricated 161 Nuts 
Plastics Laminated 161 Wire 54.55 
Platinum Alloys 31 Wire Forming 
Plugs 162 Wiring Devices 


135 
136 
140 


120 
14 


AVI 
NUN. 


139 


iin 
ANN 


> > 


146 
146 
162 








STAMPING DESIGN FACTS 





How strength can be designed into 


compost pert Stampings Keep Clutches Rigid 


Only the stamping method of produc- 
tion offers such an unrestricted latitude 
of material selection. With stampings, : 3 
strength can be designed right into a | to 40 inches in diameter—maintain dimensional accuracy in 
product or component part It can be clutch and brake construction 

specified into the basic material and 
improved during the stamping process 


COMMERCIAL close-tolerance stamped housings—ten sizes up 


: ’ cted trolled ; Because the side housings of the Fawick Typical tolerances in the Fawick 
~an be dicted. controlled ¢ 

Hf CaN DS Predicted, CONIFONCE anc Airflex Type E clutches are Stamped Stamped housings are +.005 OOO 
maintained. Strength in stampings can, to close tolerances. no costly machin 0s 00S - OOO 010”. Special 


in fact, be higher in proportion to 
weight than is possible in any other 
metalworking process on 


ing is required before assembling notes on shop drawings call for all holes 
This unique clutch puts all the load 
torque bars which rest on the 
stamped housings. The clutch design 
TT takes full advantage of the inherent , ‘ 
2 A i Mee Re ee | strength of the positioned steel ability to meet such Still stamping 
B7) SS9555e8) ; The Fawick clutch assemblies are requirements reflects its skill and ex 
1G er FT laleb } used in a wide range of sizes for clutch perience in handling unusual metal 


eo T pet and brake applications in heavy-duty forming problems 
ciety original equipment. COMMERCIAL has 
Sera 48 54 been supplying the s 


equally spaced within tolerances of 
plus or minus .005” while parallel sur 


faces are maintained. COMMERCIAL’S 





| 
| tamped housings 
+Z Me , an tr for the assemblies since 1944 when they 
a first designed and built the original dies 
ago 88 tee rest | 
1 Og maw | 


All parts, pieces or units are designe d 
around their predetermined end use 





+ 





The end use pretty much dictates the 





material to be used in making the com 
ponent. Only in stampings are the 
































Fawick’s non-mechanicol drum-type clutch 
metal, finish and inherent character- . = yet, 

: ‘ requires the accuracy c COMMERCIAL 
istics of the part completely controlled Close tolerances on pierced holes and slots tamped housings when continuous pressure 
and established beforehand by the de- insure perfect alignment of mating parts nolied 
sign demands. With stampings, there final assembly 
is no need to sacrifice strength to gain 
other desirable properties. And in Gang piercing provides the require These clutches in use on power 

" a , t rar nm wher 
stampings, strength is achieved and dimensional and location accuracy ot shovels, locomotive cranes and othe 
not just approximated holes and slots without the cost of heavy-duty equipment, keep the load 

multiple drilling. Slotted openings with from slipping through friction. The 
“Ze, aoe | integral tabs are formed cuaet metal housings stamped by COMMERCIAL 
or 77. —¥. Be hal oe es a bottom radi and withstand the load and the heat gen 
Straigz Ss Wi - p< ep ay +} fr 
of ¢| traight sidewalls require a deep draw erated by the friction involved. vet 
a! aie ae it, ® ae Yet, close tolerances must also be : ’ , 
; gone , maintained on these dimensions : 
i é dimensions to whicl ney al Stan ped 
2 —+ 8} 
; 4 
‘ 
A | Fi / 4 
wae | ovo i Ss j if you have { proble 
Titty S- ‘deseo | 
Bane Of 2a | j voiving come ports, we 
fender ‘S$ a7 ve i j | be able t yest ar t | 
e Yi lel el a ecor c ed o 
Wa eA pas TA 90 yeors experience in forming 
met Se i det t your prob 
Durability is another quality inherent ; ch. 2 
4 em ? € 3 ¢ 
in every stamping. Because stampings | “? S ae the 
. : ton pany, Dept. G-18 
are not fragile, they will not break or y Soe 0 
re tow } nio 
crack even when thrown out of line ’ 
or dented by careless handling 11% |13% | 15% | 18% | 21% 














A 
The resilience which characterizes 
stampings adds to their versatility in Bl 2% | 2% 2% 2% 2% 
production, shipping, finishing and to A 
the manner of their final assembly with 
other stampings, other component B 
parts, to form a finished product 


23% | 26% | 29% | 33% | 39% LOMMERCIAL 
2% 1 2% | 3% | 3% | 2% shearing and stamping 
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NATIONAL SCENWE 





Designers who look to Nylon look to WAATWEONWAL first 





For fabricated parts—or for extruded In many cases, fabricated parts basic materials needs— PHENOLIT! 
strip, rod, tubing or special shapes from standard or special extruded Laminated Plastic, Vulcanized Fibre 
you'll find National a dependable shapes give you more design freedom PHENOLITE Copper-clad. Many 
primary source of Nylon. Costly at no greater unit cost. Buying from grades from the more than 100 avail 
molds and time delays may favor _ the source makes this possible. Be able—including Nylon rod—ar« 
the delivery of 100 usable parts fore you “‘freeze’’ a molded design stock’’ for immediate shipment. For 
fabricated from National Nylon talk with your National Sales Rep Nylon sizes, grades and propertie 
and timed to your production resentative write Dept. H-4 for our Technica 


needs Check him, also, for your other Data Folder 


In Canada: NATIONAL FIBRE CO. OF CANADA, LTD., Terente 3, Ont 


£ NATIONAL wwtcaAntzED FIBRE co. 
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great new 


environmental 


CANNON PLUGS 


1. The DPSM 
World's first environmental magnesium connector 
Sealed for high altitude and pressure applications... exceptionally light! 
First completely environmental rack-panel connector 
First rack-panel connector that can be used as cable connector 


Four different sizes * Many insert arrangements + Polarized—4 alternate 
positions * Floating mounts * Moisture proof 


Available with—Hermetic sealing + Co-axial contacts + Thermo- 
couple contacts « Crimped contacts « Air lines 


Can be back-mounted — permitting bench fabrication of harness 
assembly. 


Write today for catalog DPSM-1 


2. CT-E 
Designed for commercial jet airliners 


Shorter —lighter 


No moisture trap * Moisture proof «+ Easy to assem- 
ble + Vibration proof 


Series CT-E Connectors meet strict space and 
weight requirements...are immediately avail- 
able in all MS insert patterns. Meet MIL-C-5015. 


Write today for catalog MS-E-3 


The excellent performance of each of 
these new plugs has been amply proved 
in actual use. You can depend on them 
for the optimum efficiency and reliabil- 
ity characteristic of all plugs in the 
complete Cannon line. 


Please refer to Dept. 106 


2.) GANNON PLES 


CANNON ELECTRIC COMPANY 

3208 Humboldt St., Los Angeles 31, Calif. 
Where Reliability for Your Product 

is Our Constant Goal. 


Factories in Los Angeles; Salem, Mass.; Toronto; 
London; Melbourne; Poris; Tokyo. Representatives 


ond distributors in all principal cities. Please see 
your Telephone Yellow Book. 


Use Reader Service Card For More Information 
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FOR 
8 THRU 400 H.P 
MOTORS — 


syectatatatatetstaNAN AAAS 


... see Master 


All Enclosures— Most Types—lIntegrated Drives. 


You get a great big plus value with Master motors — 
fractional and integral H.P. And that is 

that every one of them is engineered to meet 

your drive requirements exactly—to combine, if 
desired, in one tidy, efficient package 

with other Master components. 


So for any drive requirement—simple or complex 
—a glance at the data below will 

show you that Master is your best bet. 

Let us tell you more. 


Motor Ratings 1, to 400 H.P. All phases, voltages, an Speeds 
frequencies 
Motor Types Squirrel cage, slip ring, synchronous, Installation 
repulsion-sti iduct n, capaci. 
rect currer Power Drive 
Features 
Construction ............Open, enclosed 
proof, special purpose. 


ELECTRIC COMPANY : Dayton 1, Ohio 


pivision OF RELIANCE -tnciweenine co-* 








How THE AMERICAN TOOL WORKS CO. 
mounts column of 32-speed Hole 
Wizard Radial on 2 Timken bearings 
to increase rigidity 50%. Spindle and 
transmission use 11 more Timken 
bearings. 


This radial drill has 50% more rigidity 
with column mounted on Timken bearings 


yp resist stresses and cut arm de- 
flection in half, the column unit 
of this 32-speed Hole Wizard Radial 
is mounted on two Timken®* tapered 
roller bearings. With a large, pre- 
loaded Timken bearing at top and 
bottom, The American Tool Works 
Company gives the column and sleeve 
the rigidity of a single piece. This 
results in greater accuracy and longer 
cutting tool life, permits higher speeds 


and coarser feeds. 


HOW COLUMN IS HELD RIGID. Timken 
bearings keep the column unit in 
positive alignment. Their tapered de- 
sign lets them take both thrust and 


radial loads in any combination. And 


full line contact between rollers and 
races gives Timken bearings load- 


Carrying capac ity tO spare 


HEAVY SHOCKS ABSORBED. Rollers and 


Timken bearings ar 


races oft 


case-carburized to give then nard, 


wear-resistant surtaces over tough, 


shock-resistant cores Lheyv reduce 


maintenance 


FRICTION VIRTUALLY ELIMINATED. Timken 
bearings run smoother, last ionger,. 
because they're geometrically de 
signed for true rolling motion—and 
precision-made to live up to their 
design. We even make our own elec 
tric furnace, fine alloy stee the only 


American bearing maker who does. 


So whether vou buy or build ma 
chines, it pays to specify bearings trade 
TIMKEN”. The Timken 


Bearing Company, Canton 6, 


marked 
Rolle 
Ohio. Canadian plant: St. Thomas 


Ontario. Cable address TIMROSCO 


TAPERED ROLLER BEARINGS ROLL THE LOAD 





